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PREFACE. 


f  i  Su^Pf n'^S  ^'-^^  following  work  (undertaken  at  th Jsuggestion 
of  the  Chief  Superintendent  of  Education  for  Upper  Cajda),  it  has 
been  the  constant  aim  of  the  Author  to  present  itlto  Canadian 
teachers  and  students  as  a  thoroughly  reliable  Treatise  on  the  Theory 
and  Practice  of  Numbers,  and  as  an  Arithmetic,  in  som'e  degree 
commensurate  with  the  higher  qualifications  of  teachers  and  the 
unproved  methods  of  instruction  now  generally  found  in  our  schools. 
T  . ,?  XT  ^"*H"™ '^  ^°^  ^^^^^^  *o  **»e  pubhc  is  based  upon  the 
Irish  National  Treatise;— in  fact,  it  was  at  first  intended  merely 
to  adapt  th«t  work  to  the  decunal  currency,  and  to  abbreviate  the 
somewhat  tedious  reasons  there  given  for  the  various  rules.  So 
many  alterations  and  improvements  suggested  themselves,  however, 
that  the  original  design  was  speeaily  abandoned,  and,  with  the 
exception  of  the  first  ten  or  fifteen  pages,  which  are  taken  entire 
from  the  work  m  question,  the  Treatise,  as  at  present  issued,  is. 
m  all  essential  respects,  an  entirely  new  book.     Nevertheless  /as 

IT.  K-  ?  ''J'f  *  f  *^®  ^"*^°^  ^  P^^P*''^  a  <^o^P^'i^  text-book 
on  the  subject  of  Arithmetic,  he  has  not  hesitated  to  adopt  whatever 
he  considered  good  either  in  the  Irish  National  or  in  the  numerous 
other  excellent  works  on  the  subject. 

•  ^^  ^aI^^^  ?''®*'®''  number  of  the  problems  are  original-  and  it 
18  hoped  that  the  practical  manner  in  which  many  of  them 'are  pu 

m?fi,  ?i?  *•.  rlf .'v^^'  "^^y  <»^  Arithmetic  more  interesting  and 
Refill  than  it  has  hitherto  been.    It  will  be  observed,  that  a  thofoSgh 

^TlMl^'^Z^^r^^^'  ^  ^"^°  g^^«^  **  *he  close  of  each  of 
of  the  hook  "^TK-*^"  r'^th  and  a  very  exte^.ive  set  at  the  eJd 
work    ^t'  o  ^^'/  ^^'°?''^.  *^  ^"^POrtant    .ature  in  the  present 

what'h^  L.T  ^T/  '"^f^"^  "P^^  *^^*  ««^f«l  revi^on  of 
^r^Lr!*  r    learnea  from  tune  to  time,  without  which,  the  pupU 

coEnL  ,^-r^  ^^  '^^^'"''^  ^^*^  ^^  '^^  ^'^  ^^  principles  ^so 

be«f '£*'!w^J'^^  difference  between  simple  and  denominate  num- 
o^^Jfo^i'^yh.^^^^  and  decrease  according  to  the  scale 

•K»  Vi,'  ""■"'i       ".'"V  »«cordmg  to  dmerent  scales,  there  is  no  reason 

to  the  foUowtog  pages  no  distinction  is  made  betwien  simple  »d 
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jmnpound  rules.  A  somewhat  extended  experience  has  contlneed 
Uie  Author  that,  except  to  the  merest  beginners,  the  science  of 
Arithmetic  is  more  successfully  presented  by  this  than  by  the  ordi- 
nary  method  of  making  the  pupil  learn  one  set  of  rules  for  simple 
numbers  and  a  comphtely  different  set  for  compound  numbers. 

It  will  be  observed  that  towards  the  end  of  the  Treatise  the  rules 
are  mainly  deduced  algfebrafcally.  Some  teachers  may  not,  at  first, 
be  disposed  to  regard  this  as  an  improvement,  but  it  was  not  adopted 
until  after  careful  deliberation  and  consultation  with  many  of  the 
most  successful  teachers  of  Arithmetic  in  the  Province.  It  is  een« 
erally  conceded  that  a  pupil  should  commence,  in  some  sort,  tho 
study  of  Algebra  as  soon  as  he  has  progressed  through  Proportion 
in  Arithmetic.  In  sch6ols  in  which  this  view  is  adopted  by  the 
teacher,  no  difficulty  can  be  experienced,  as,  even,  m  the  deduction 
h      ["  ^*'      •  "^5®**^**°  principles  used  are  of  the  simplest  possible 

As  some  teachers,  however,  prefer  always  gi^Hng  the  rule  in  a 
purely  arithmetical  form,  this  has  invariably  been  appended  in  all  the 
cases  usually  treated  of  in  Common  Arithinetic. 

With  regard  generally  to  algebraic  formulcB,  it  may  be  flirther 
retnarkec^  that  an  algebraic  formula  is  simply  the  most  abbreviated 
loma  in  which  it  is  possible  to  express  a  rule  or  principle.    Once  the 
pupil  IS  property  taught  their  use,  he  is  in  a  manner  independent 
ot  mere  memory,  since  from  a  very  few  general  principles  he  is  able, 
without  any  reference  to  a  text-book,  to  deduce  for  himself  the 
whole  series  of  rules  for  Simple  and  Compound  Interest,  Discount. 
Annuities,   Progression,   and  Position:     Even  when   the  pupil  i^ 
merely  required  to  commit  the  rules  to  memory,  it  is  obvious  that 
he  can  do  so  much  more  readily  when  they  are  given  to  him  in  the 
shape  of  algebraic  formulsB  than  in  long  worded  paragraphs.    Let 
any  one,  for  instance,  compare  the  work  necessary  for  committing 
the  eleven  rules  for  Simple  Interest  with  that  required  to  commit  the 
corresponding  formulae,  and  the  result  will  be  a  thorough  conriction 
ot  the  superiority  of  the  latter  mode  of  giving  the  rules.    In  short 
every  experienced  teacher  will  admit,  that  even  while  the  pupil  re^ 
mains  at  school  it  is  next  to  impossible  to  make  him  remember  all 
the  different  rules  for  Interest,  Progression,  and  Annuities;  and  that 
directly  he  leaves  the  school  to  enter  upon  the  busmess  of  life,  these 
rules  are  either  altogether  forgotten  or  are  so  confounded  with  one 
another  as  to  become  mere  useless  mental  lumber.     After  many 
years  trial,  the  Author  is  persuaded  that  the  only  successful  mode 
ot  treating  the  rules  in  question,  is  to  enable  the  pupU  to  deduce 
them  algebraically,  and  then  to  interpret  and  apply  the  resulting 

The  attention  of  the  teacher  is  resnectf-iU^  directed  to  the  Pe^ 
capitulation  at  the  end  of  the  firpt  seotJonT  where,' it  is  thought,  tiie 
UflinUIan  and  esientUl  prinoiplei  of  Notation  and  Numtration  art  ao  • 
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concisely  worded  that  they  may  be  adrantageoualy  committed  to 
;jnefflory  by  the  pupil.  ^        '  r*- ."^ 

The  examination  questions  throughout  the  work  have  been  oaro'. 
fully  prepared,  and  are  designed  both  to  enable  the  self-taught  stu- 
dent  to  test  at  each  section,  the  extent  and  thoroughuew  of  hia 
knowledge  of  the  principles  therein  contained,  and  Siao  to  guide 
the  pupil  as  to  what  principles  and  definitions  are  of  sucl?  im! 
portance  that  they  require  to  be  committed  to  memory.  Thij  latter 
object  IS  further  secured  by  the  arrangement  of  type-all  the  defi- 
nitions and  leading  principles  being  printed  in  large  type,  the  expla. 
nations,  reasons,  and  remarks,  in  small  type,  and  the  problems  m  a  ske 
mtermediate  to  the  two. 

Great  pains  have  been  taken  to  render  the  wording  of  the  rules 
M perfect  as  possible;  and  it  will  be   observed  that,^in  order  to 

FlSJedinUaU^'^  ^'"^'"^  ''''  *^^  P«S^'  "^'^  "«  ^^"^"y 
It  is  believed  that  the  sections  on  Proportion,  Fractions,  Interest 
f^'nfnT^'Ju*  ^^'^^^  ""°"'''  Of  information,  and  a  better  seieotionVf 
Prin&  *^««  ^'•lco'»««>nly  given;  and  that  the  section  on  the 
Properties  of  Numbers  and  the  different  scales  of  NotaUon  will  tend 

nZa*''"??^^  enlarge  the  pupil's  acquaintance  with  ie  geneSS 
pnnoiples  of  the  science  of  Arithmetic.  B^-^nu 

m^tt!S'J''^^K^\^^^^'^^.  j^  ''°*  ^^  P^^P®""  Plaoe  for  discussing 
S^n^  ""^  t^fl?^  Arithmetic,  the  Author  Sannot  refrain  from 
m:gmg  upon  his  fellow-teachers  the  followmg  points : 

l8t.  The  pupil  should  be  thoroughly  drilled  upon  the  use  of  the 
signs  and  symbobof  Arithmetic,  beoaie  these  constitute  Uie  C 
guage  proper  to  the  subject.  vuuouime  lue  lan- 

2d.  He  should  be  required  to  commit  to  memory  all  the  essential 
definitions,  and  also  the  tables  of  m-^ey,  weights,  and  me^unS^ 
The  teacher  would  do  well  to  examL  Ms  pupils  on  these  ^abS 
^ceamonth  or  oftener,sinceif  the  puja  hL  to  tSm  S  S  wj 
book  for  each  table  as  it  is  required,  it' is  not  to  be  expend  t£S 
his  progress  wiU  be  very  rapid  or  thorough.  It  may  be  E  quel 
tioned,  whether  more  than  half  the  difficulty  and  obscurity^S 
chng  to  the  subject  of  Arithmetic  does  not  ariL  from  the  S  K 

?f  nSSSon.  "^  ^^  ^^  ^^  **^^^'  "^^  ^^  P^^'il^ 

♦mnf^f  T.^?  teaeher  should  give  his  class,  from  time  to  time,  ques- 
tiona  of  his  own  construction,  either  to  solve  at  home  or  as  ordiW 
Jn  ^^iTn,^  r*' f  ^  *^«  pupil  should  be  encouniged  and  reqdred 
to  write  questions  themselves  under  each  rule.    ThiTia  an  important 

exercise,  and  no  tAi»ch««'  w^^  «»"•'«  «-> *-  i^  — "i  t'v/*w»ui. 

•J      '  —    —  — '"*"*    """  vuuw  auu|;ui  u  wiii  ever  throw  u 

4tb.  In  «U  oper^tiooi  in  which  thtre  are  both  multipUMtio^  t^A 
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division,  the  pupil  should  be  taught  to  first  indicate  the  prooeaaes  by 
their  appropriate  signs,  and  then  cancel  as  far  as  possible.  ^^  ^ 

««H^*^  ''*»« 'eac^e'"  "  respectfuUy  reminded,  that  without  frequent 
and  thorough  reviews  there  can  be  no  real  progress.  ExoTrCe 
has  shown  that  from  one-third  to  one-half  o*^hVtime  de?oS^^^ 
Arithmetic  can  be  profitably  devoted  to  revision  and  recapitdation. 

6th.  The  teacher  should  require  from  his  pupU  the  absolutely 
correct  answer  to  each  question.  "  Near  enough  "  is  producUve  J 
great  mjschief  to  the  pupU,  as  it  encourages  a  hfbit  of  suTh  Se2 
nesa  m  his  operat  ons,  that  no  confidence  can  be  placed  on  hisl^X 

tiilTV^'"''"?^.*^"'  ^^  P"P"  understands  the  principles-dthouSi 
this  of  course  is  important.  It  is  possible  so  to  train  the  punU  S 
his  operations  in  Arithmetic  shaU  be  at  once  rapid  and  mS  ml 
this  should  be  the  ahn  of  the  teacher.  a«curaie,  ana 


Toronto,  December^  1869. 
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PREFACE  TO  THE  SECOND  EDITION. 


Thk  Author  eml^jfices  the  opportunity  afforded  by  the  issue  of  a 
Second  Edition,  both  to  thank  his  fellow- teachers  in  Canada  for  tlio 
kind  and  flattering  reception  they  have  given  his  work,  and  to  oftor 
a  few  words  of  explanation  on  what,  as  far  as  he  can  learn,  is  tlie 
only  feature  that  does  not  meet  with  very  general  approval,  lie 
refers  to  the  union  of  the  Compound  with  the  Simple  Rules.  It  1  ja 
been  objected  to  the  arrangement  adopted  in  the  National  Ariili- 
metic,  that  a  pupU  must  know  the  Simple  Rules  before  he  can  work 
problems  in  Reduction  or  in  the  Compound  Rules.  Now  this  is 
undoubtedly  true,  and  would  be  a  fatal  objection  to  any  such  ar- 
rangement in  an  Elementary  or  Primary  Arithmetic.  The  National 
is,  however,  an  advanced  or  second  book  on  Arithmetic,  and  tie 
pupil  is  assumed  to  have  progressed  through  an  elementary  te^t- 
book  before  he  enters  it.  If  the  National  Arithmetic  were  designed 
for  beginners,  where  >7ould  be  the  necessity  for  a  First  or  Elementary 
book  on  'nthmetic?  The  objections  have  arisen  altogether  from  a 
misconc  prion  of  the  design  of  the  book.  The  j^upil  is  supposed  to 
have  worked  through  some  elementary  text-book  on  arithmetic,  and 
to  have  acquired  a  certain  amount  of  practical  skill  in  arithmetical 
operations.  He  then  commences  the  National,  and,  in  progressing 
through  it,  not  only  meets  with  additional  and  more  advanced 
practical  exercises,  but  also  learns  the  reasons  and  the  mutual  reki- 
tionsof  the  several  rules.  In  the  Elementary  he  is  taught  how  to 
multiply  an  abstract  by  an  abstract  number,  or  an  applicate  by  aa 
abstract  number.  In  the  National  he  is  shown  that  these  operationa, 
though  differing  in  detail,  are  essentially  the  same  in  principlt ;  114 
bt  ii  thut  «nabl«d  to  gen«ralize  and  oluuify. 
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Another  objection  urged  is,  that  if  the  National  Arithmetic  be 
designed  for  a  second  book  on  the  science,  the  simple  problems 
given  at  the  commencement  of  each  rule,  and  indeed  the  earlier 
rules  themselves,  should  not  be  inserted.  This  is  also  a  mistake. 
The  object  has  been  to  exhibit  a  gradual  progression  from  the  simple 
to  the  more  difficult— to  show  that  the  moat  simple  and  the  most 
complicated  problems  depend  essentially  upon  the  same  principles. 
Indeed,  were  the  National  Arithmetic  intended  merely  as  a  second 
praoiieat  work  on  arithmetic,  three-four  a  of  it  might  h«ve  been 
omitted,  and  nothing  given  but  the  few  rules  omitted  in  the  Ele^ 
mentary. 


'  .'■ 

■I 

'.'-■■  "> 


''&  •';«   ^^        *.    »T   ■••■      ' 


.JfK.i^^. 


•Ji^si-i.  .' 


••V«t)- 


••■*^'- 


§ 


'VlN>JtU-»*"  •*. 


>:;%^V^' 


r*.' 


•^f"        V   1*1' 


CONTENTS. 


SEOTIO.^  I. 

Definitions 17 

Notation  and  Numeration. 18 

Arabic  Notation , 21 

Roman  Notation 28 

Exercises  in  Notation 83 

Exercises  in  Numeration «...  84 

Denomination  of  Numbers 84 

Tables  of  Money,  Weights,  ai^d  Measures 86 

Beductipn  Descending 60 

Reduction  Ascending .' 51 

Recapitulation  to  Section  I 68 

Miscellaneous  Exercises  on  Section  1 68 

Examination  Questions  on  Section  I qq 

SECTION  II. 

Fundamental  Rules..... „.„...  62 

Addition ; 53 

Proof  of  Addition 57 

Application tji 

Recapitulation ,,,,  <jf4 

Examination  Questions  on  Addition ..  75 

Subtraction tj^ 

Proof  of  Subtraction , , 79 

Application , q2 

Recapitulation .f,.,.  03 

Examination  OnARtinnn  nn  RnhfrAofiAn  a  a 

,1; — :—""•';"""*  ""•  ■"'■^■^****vv.v*4»t»..t .*•  Bt. iff §•» ii. ...*§» s»*».»  QV 

Multiplication ,„  gg 

ICuItipUottion  Table „.. .,..!!..*!  |r 


10 


COTSfTSSn, 


To  Multiply  by  a  Composite  Number * *^^ 

To  Multiply  when  the  MultipUer  containa  Dedmik f? 

Proof  of  MultipUcation ." *** 

Contractions  in  Muliipiication !»!!»!...'.'.*..*.'.',.*.. ^f 

Exercises  in  Multiplication 1!*.!.....*.'." 

Examination  Questions  on  Multiplication!.*.'..'.'.'.*.'.'.'.'*.*.'.'* ??? 

Division *"^ 

General  Rule  for  Piviaion ,..,.".. ^^^ 

General  Principles .*.*' ^^'^ 

Proof  of  Division *................ ^^® 

General  Principles. .*...*...!!!!!!...... ^^^ 

To  Divide  by  a  Composite  Number..* Ill 

^"^   N^bera^!"  *'°*^  ^''^'  '^^  Wviden'd 'a;;*'*De*no;;i;;;; 

*^*'   De1L?.!^  *^'  "^^'  "^^^^  "^ 

Contractions  in  Division '.**". ^^* 

Exercises  m  Division '....*.*.*...*..*.*....**."*    ^^^ 

Examination  Questions  on  Section  n....... .'.....*..' ' J^J 

Miscellaneous  Exeroises  on  Sections  I  and  11...'. !  J! 

SECTION  in. 

Properties  of  Numbers....* 

Table  of  Prime  Numbers ..!......'..*..'.*.'.'!!1 ^^^ 

To  Resolve  a  Number  into  its  Prime 'p^tora *.'.'.' Jff 

To  Find  aU  the  Divisore  of  a  Number... IzZ 

Number  of  Divisors ^^^ 

l"" S""^ i^T'^'^'' ^^^r oft'w'o'or 'more'Ni^b^re.;'.:;;;:.';.****'  Ill ' 
ll  rfnH  .t  n*  ^"T'""  ^''""^^  °^  ^'^^  ^""^bers ::;  Z 

Nulbt^  °''  ^"*"'''  ""^  "'^'^  *^^  t'^^ 

Second  Method 'or^'dinglL'e'Gii'ate^^^^^  H^ 

Least  Common  Multiple '    ®* 

Scales  |f  Notation .*.'*.'**'. ' ^^^ 

To  Reduce  a  Number  from 'one's^'e'toiiother  i;;;.'!!!.'.*.' If! 

xo  reduce  a  Number  from  Any  Scale  into  the  Decfanal.;;;.;;"^'*  {11 

Fundamental  Rules  in  Different  Scales *  J?? 

Puodedmal  Multiplication ., !,"",['". 


1  ■  ■ 

COUTBNTfl.  ijl 

Examination  Questions  on  Section  m ...« 147 

Miscellaneous  Exercises  on  Sections  I-HI 149 

SECTION  IV. 

Vulgar  and  Decimal  Fractions 160 

General, Principles .,... 161 

Definitions  of  Fractions .f 162 

Reduction  of  Fractions <. 164 

To  Reduce  a  Mixed  Number  to.  a  Fraction 165 

To  Reduce  an  Improper  Fraction  to  a  Mixed  Number 166 

To  Reduce  e  "^action  to  its  Lowest  Terms..... 166 

To  Reduce  several  Fractions  to  a  Goiomon  Denominator 167 

To  Reduce  several  Fractions  to  their  Least  Common  Denomina- 
tor  .*. 168 

To  Reduce  a  Compound  Fraction  to  a  Simple  One 169 

Cancellation... 160 

To  Reduce  a  Complex  Fraction  to  a  Simple  One * 161 

Reduction  of  Denominate  Fractions..... 162 

To  Reduce  one  Denominate  Number  to  the  Fraction  of  Ano* 

ther ; 164 

Addition  of  Fractions 166 

Addition  of  Denominate  Fractions 168 

Subtraction  of  Fractions ^ 169 

Multiplication  of  Fractions 171 

To  Multiply  a  Denominate  Number  by  a  Fraction 178 

Division'of  Fractions 174 

To  Divide  a  Denominate  Number  by  a  Fraction 176 

Multiplication  and  Division  of  Complex  Fractions ; 178 

Examination  Questions  on  Vulgar  IVactions..... 179 

Miscellaneous  Exercises  on  VtJgar  Fractions. 180 

Decimals  and  Decimal  Fractions > 182 

To  Reduce  a  Decimal  Fraction  to  its  Corresponding  Decimal 182 

To  Reduce  a  Decimal  to  a  Decimal  Fraction 182 

To  Reduce  a  Vulgar  Fraction  to  a  Decimal 183 

Td  Rieduce  a  Denominate  Number  of  Sereiral  Denominations  to 

an  Equivalent  Decimal  of  a  given  Denomination..... 188 

To  Find  the  Value  of  a  Decimal  of  a  Denominate  Number, 186 


> 

f 


J^       ■■■- — ^  ,.      PpN-mmi.    >, 

.qireulating  or  Repeating  Deci«^.. /. *^?J 

To  Detennine  toe  Number  of  Places  in  ,ti^^ 

ing  to  a  Given  Vulgar  Fraction *^         ,«o 

To  Reduce  a  Pure  Repetend  to  a  Vulgar  Fraction.'.'.'.'.;'.'.*.*.*.*.;; \ll 

I     To  Reduce  a  Mixed  Repetend  to  a  Vulgar  Fraction "  ,9? 

Addition  of  Circulating  Decimals ' ,q 

Subtraction  of  Circulating  Decimals.....'.*..'.* ll^ 

Multiplication  of  Circulating  Decimals...,.*.* ll: 

Division  of  Circulating  Decimals..... .;; J^ 

Miscellaneous  Exercises  in  Decimals.........*.***.*.*.'.* •q 

Examination  Questions  on  Section  IV.....;;..;; J^? 

Miscellaneous  Exercises  on  Sections  I-IV.;;;;;;;;;;;;;;;;;;;.'.".*.*;;;;  jg! 

SEQTIOJ^  V.   ' 

Ratio .,„ * 

Proportion „.,  ' •*"•  ^^ 

Simple  Proportion, ;.."...';..!;.*;;;;;;; ^^® 

Compound  Proportion ..;;;;;;;;;;;;;*" ""*"  ^^^ 

Conjoined  Proportion ..*'.*.*.'.*!."!;;;;;;;;;; * ^^^ 

Examination  Questions  on  Section  v;;;;;;;;.;; "  H^ 

Miscellaneous  Ezeroises  on  Sections  I-V..".*! foo 

SECTION  VI. 

Practice 

Table  of  Aliquot  Parts..;.*.;  ""*""** ' • a?4 

Bills  of  Parcels ;;; ^?* 

Tare  and  Tret ."....*.........". '"" ^^^ 

EijaminationQuestions..,.,....*.*..*;;;;;'' '*"'""'"* ^^^ 

Miscellaneous  Exercises  on 's^JioM  i^vi;;;;* ff? 

8E0TION  va 

JPftroentage ..„; 

.Iwnmliiion '^ 


•♦,••.••#••••• 


••."*.••.*••»••»••»,•••••••••••• 


•  ♦...•M.t.»,„IMM...MI..|,,„ 


•*••••■••••«•*.•«,, 


•'•H«»"»»».*«H1»»»o.i»«»u 


•»••«• 


284 

m 


OOKTSinU 


1# 


................  ll» 

1  correspond- 

189 

190 

191 

194 

194 

196 

196 

l96 

197 

..••••t<*t<t«t»  19Q 

200 

206 

208 

f 218 

-.  218 

220 

••M 222 

•'M 2?4 

224 

•' 228 

290 

280 

281 

f 

,v/,....*«*.  jjjj^t 
>.•... S84 


n$9 


To  eomp&td  dommliflon  or  dVokenig^  wlien  H  Is  to' Ba'de^neC* 
ed  in  adVarice  from  a  given  amount  and*  tKe  balance  in- 
vited   236 

Stock y 237' 

Insurance » 289 

To  compute  the  sum  for  which  property  must  be  insured  in 

order  to  cover  both  its  value  and  the  premium  paid 240 

Custom-House  Business. 241 

Specific  Duties.... 242 

Ad  Valorem  Duties 248 

Assessment  of  Taxes 244 

Examination  Questions  on  Secfbri  Yllt... 245 


SECTION  vra. 


Intlerfest. '. 

Simple  Interest 

Deduction  of  Rules  for  Simple  Interest......... 

Special  Rules  for  6'  per  cent. .......................... .....:. , 

Specitd  Rules' for  other  rates*. 

Pairtial  Payments. 

Compound  Interest. 

Tible  of  Amoimts  of  $1  or  £1  at  Compiound  Interest. 

Discount 

Bank' Discount;.. .;.............,...,...,....................... 

Equation  of  Payments  ........;..;.........•......... <„. 

Simple  Partnerdiip , .....;.,. 

COmpotmd  Partneriship ,.... , 

Examination  Questionfi  ori  Section  VIH........ « 


8E0TI0N  IX. 

Profit  and  Loss..' #..««....„ 

Barter. 

Alligation 

Exchange  of  Currencies 

Foi'e^  Moneys  of  Account...... 


«A4**.<    ' 


TaWo  Showing  the  Value  of  the  Foreign  Coins  most  frequently 


met  with 


249 
247 
248 
252 
265 
266 
268 
260 
262 
264 
266 
269 
270 

27a 


274 
278 
279 
285 
286 

987 


^^:  ooirtiiiirw. 

C^WItt  and  TTnited  States  Curpendes '^•'* 

To  Reduce  DoUare  and  Cento  tn  om  n     T'"^ -—  ^88 

the  r  .rency  of  Any  S^^  '  ""'^  ^'^'^  ^"^^^^  «'  to 

To  Reduce  Old  Canadian  CuneZrZ'7nl'Z''rn ^^^ 

Dollars  and  Cento        ''""^''^y  ®^  -^^  State  Currency  to 

To  Reduce  DoUars  and  C^nte  to  S^ri^g  jnoie^^       ^89 

To  Reduce  Sterling  Money  to  Dollar  and  Cento * f '^ 

Exchange ""**  ^^^^ 290 

Arbitration  of  Exchange.*.'.**.' 290 

Examination  Questions  on  Section 'ix' ^^* 

• 296 

SEOnON  X. 

Evolution""!"! " •...  297 

Extraction  of  the  S^m^'^o^i * ^99 

AppUoatlon  of  Square  Root ""'* * ^^® 

Extraction  of  the  Cube  Root.      ^^^ 

Homer's  Method * ' 808 

AppUcation  of  Cube  Root ^^^ 

rt^'^  ^'^  •'  •  NJ^b*'".".'.".'.!'.".'.'.::::::::::. lit 

logarithmic  Arithmetic... ' '^^ 

Mtutipucto  .f  Number,  by  ftdTu^a™::;;::: Z 

Examination  Questions  on  Section  X  ^^* 

••*• 829 

SECTION  xr. 

Arithmetical  Progression .... 

Table  of  Rules " •••"•.•»... 881 

Geometrical  Progresrion  !!!!!!*.*"! * ^^^ 

Table  of  Rules ' 887 

**•*•••• 840 


••«..  288 

rencyor  to 

288 

Currency  to 

289 

290 

• 290 

290 

294 

•• 298 

297 

299 

800 

806 

808 

813 

814 

815 

816 

818 

'D  Loga* 

822 

824 

824 

ithms...  826 

ma 826 

826 

829 

• 881 

••••••••  OSS' 

•*••<•..  840  - 


oojsrsssTs,  4i| 

Position... ....»*••••.•. «*m«......M4. i,i i 845 

Single  Position 848 

Double  Position 848 

Compound  Interest , 854 

Annuities. ...„ , 867 

Annuities  at  Simple  Interest. ..,., 359 

Annuities  at  Compound  Interest , 860 

Table  showing  the  Amount  of  an  Annuity  of  |1  or  £1  for  any 

number  of  payments .< < ^ 862 

Table  showing  the  Present  Value  of  an  Annuity  of  |1  or  £1 363 

Examination  Questions  on  Section  XL 4 866 

Examination  Problems ..,.,,  867 

Arithmetical  Recreations ^ 878 

Tables  of  Logarithms i.......*....  881 

Tables  of  Squares,  Cubes,  and  Roots.... ;....., 897 

Answers  to  Miscellaneous  Exercises i a....  406 

Answers  to  Examination  Problems.. «..i ,.„  410 


n 


i  ? 


SIGK9  USED  IN  THIS  TREATISE. 


+  tbe  sign  of  addition ;  as  5+7,  or  5  to  be  added  to  7. 

.  tracTed  te       ''^'''''''° '  "^  '-''  ^'  ^  ^^  ^«  «'^»>- 

muldpM  ft"  '^  °^^^*^Pl^^**^^^'  *«  8X9,  or  8  to  be 

by  e"  ***^  "^  o^di^sion ;  as  184-6,  or  18  to  be  divided 

(  )  whicb  is  used  to  show  that  all  the  quantities  united 
oy  .t  are  to  be  considered  as  but  one.  Thus  ^4-4-3— 7^  v  a 
means  4  to  be  added  to  3,  7  to  be  taken  Lm  the  Lnv 
and  6  to  be  multiplied  mto  the  remainder.  The  latter  i^ 
equivalent  to  the  whole  quantity  within  the  brackets, 
is  e^uaUo'n!  °^'^"*^^^^'  ^  5+6=11,  or  6  added  to  6 

thaf  I  ?s  iTs^i:;;^"  '''"'  ^  "  ^"'"  '''"  ^'  *^' 
:   is  the  sign  of  ratio  or  relation ;  thus,  5  •  6  means 

the  ratio  of  5  to  6,  and  is  read  5  is  to  6.  *    ' 

::  indicatestheequalityof  ratios;  thus 5  •  10--7  •  14 

means  that  there  is  the  same  relation  between  5  arid  io  as 

between  7  and  14  ;  and  is  read  5  is  to  10  as  7  is  to  14 
Vthe  radical  sign.     By  itself,  it  is  the  sign  of  the 

iquare  root  j^as  ^5,  which  is  the  same  as  5^,  the  square 

root  of  5.      ^3,  is  the  cube  root  of  3,  or  33.     |/4  is  the 

7throotof4,  or4+  <fec. 

7  t7  fit  h^'-'  "^^^  ¥/"^^  *^"« '  *^k«  3  fTom  8,  add 
Lduct  L  f  rr'l  J""^"P^y  *^"  ^^^^1*  ^y  4,  divid^  the 
n^^  qi^^  **^®  the  square  root  of  the  quotient  and  to 

L-^  i'  *^^;  "'"^^^i^^y  *^«  «^^  ^y  the  cube  root  of  9 
divide  the  product  by  the  square  roit  of  10,  multiply  the 
quotient  by  the  square  of  5.  and  th«  prn^n^f  «;!?  i^L,,.? 
to  656-25*  <fec.      "  '  P^—  ""*  uQ  C4U^ 
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Signs  9X9  fully  explained  in  their  proper  placee. 
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ARITHMETIC. 


SECTION  I. 


DEFINITIONS. 


1.  Science  is  a  collection  of  the  general  principles  or 
leading  truths  relating  to  any  branch  of  knowledge,  ar- 

r  ranged  in  sysiematic  order  so  as  to  be  readily  remembered 
referred  to,  and  applied.  ' 

2.  Art  is  a  collection  of  rules  serving  to  facilitate  the 
performance  of  certain  opeiations.  The  rules  of  Art  are 
based  upon  the  principles  of  Science. 

8.  Arithmetic  is  both  &* Science  and  an  Art, 
4.  As  a  Science,  Arithmetic  treats  «)f  the  ratnre  and 
properties  of  numbers ;  as  an  Art,  it  teaches  the  mole  of 
applymg  this  knowledge  to  practical  purposes.  Tlie  n>r- 
mer  may  be  called  Theoretical,  and  the  latter  Practical 
Arithmetic.  To  Practical  Arithmetic  belong  all  the  opera- 
tions s^^  perform  upon  numbers,  a.  addition,  subtract  on, 
miiltiplicatiim,  division,  the  extraction  of  icmts,  (fee.  The 
discussion  of  the  principles  upon  wl.i  h  these  operations 
are  founded,  constitutes  the  theory  of  Arithmetic. 

\r.n^''  ^"^T  ?"^'®  *'''"^'  ^  ^  ^"^se,  an  apple,  a  dav,  an 
inch,  IS  called  a  u?iit  or  one. 

Thnff^"°'^J*  *'®  expressions  for  one  or  more  units, 
Jct^.  1  2T  1  TI''''  '^'^'^f^-^^fi-^^  <fec..  or  the  char: 
ZIL  v  *  '  '  ^:  ,•»  *'*®  expressions  by  which  we  in- 
dicate how  many  single  things  or  units  are  to  be  taken. 

-  -  - ''>■-!"  wiu  uiriaeu  luio  two  Classes : 

1.  Abstract  numbers. 

2.  Applicate,  Concrete,  or  Denominate  numbers. 
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8.  If  the  units  referred  to  by  a  number  have  reference 
U)  particular  objects,  as  seven  days,  nine  inches,  Ac,  it  is 
called  an  applied,  applicate,  concrete,  or  denominate  num- 
ber. If  the  units  represented  by  a  number  have  no  refer- 
ence to  any  particular  object,  as  when  we  say  twice  eight 
are  sixteen,  or  seven  and  two  are  nine,  it  is  called  an  ab- 
stract number. 


NOTATION  AND  NUMERATION. 

.w/A  Tk**""?'^  ourselves  of  the  properties  of  numbers,  we  must  be 
able  both  to  form  an  idea  of  them  ourselves,  and  to  convey  this  idea 

iSd  bfc^aJar™?"  '"''  '"'  ^""'^  language-that  is,  by  the  voice, 

r^Jtl  ;?P|;^^^°"  °f  °"n?ber  by  characters,  is  called  notation ;  the 
reading  of  these,  numeration.  Notation,  therefore,  and  numeration, 
bear  the  same  relation  to  each  other  as  writina  and  reading,  and 
though  often  confounded,  they  are  in  reaUty  perlCctly  distfnct!^'  ' 
*h.  «?•  ^'  »8  d)vious  that,  for  the  purposes  of  Arithmetic,  we  require 
the  power  of  designatmg  all  possible  numbers;  it  is  equaUy  obvious 

vanety  IS  boundless     We  must,  therefore,  by  some  means  or'  another,  • 

S1!h  °"**?  T*^""  ''^  "^r*^"  *°^  «g"«  «"ffice  to  express  an  un^ 
nmited  amount  ot  numerical  quantities.  With  what  beautiful  sim- 
phcity  and  cleamei5a  this  is  effected,  we  shall  better  understand  pres- 

*»,  ^*"  TiT®  T**®*  ?^  attaining  such  an  object  present  themselves; 
ine  one,  that  of  combining  words  or  characters  already  in  use  to  m- 
dicate  new  quantities ;  the  other,  that  of  representing  a  variety  of 
ditterent. quantities  by  a  single  word  or  character,  the  danger  of  mis- 
take at  the  same  time  being  prevented.  The  Romans  simplified  their 
system  of  notation  by  adopting  the  principle  of  combination ;  but  the 
«tUl  greater  perfection  of  ours  is  due  also  to  the  expression  of  manv 
numbers  by  the  same  character. 

12.  It  will  be  useful,  and  not  at  all  difficult,  to  explain  to  the 
pupil  the  mode  by  which,  as  we  may  suppose,  an  idea  of  considerable 
numbers  was  originally  acquired,  and  of  which,  indeed,  although  un- 
consciously, we  stUl  avail  ourselves ;  we  shall  see,  at  the  same  time 
how  methods  of  simplifymg  both  numeration  and  notation  were  nat- 
urally suggested. 

«^^f  ^  suppose  no  system  of  numbers  to  be  as  yet  constructed, 
Wd  that  a  heap,  for  example,  of  pebbles,  is  placed  before  us  thai  we 
may  discover  their  amount.  If  this  is  considerable,  we  cannot  ascer- 
tein  It  by  lookmg  at  them  altogether,  nor  even  by  separately  inspect- 
ing them;  w«  must,  therefore,  have  recourse  to  that  oontrivanoe 
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o  each,  as  their 


which  the  mind  always  uses  when  it  desires  to  grasp  what  taken  as  a 
whole,  18  too  great  for  its  powers.    If  we  examine  Sn  exten^f l^d 
scape,  as  the  eye  cannot  take  it  all  in  at  one  vier  we  lookiri" 
aiyely  at  its  different  portions,  and  form  our  judgSt  on  tremTde 
tail.     We  must  act  similarly  with  reference  to  large  number?  since' 
we  cannot  comprehend  them  at  a  single  gknce  wrmuTdivid;  fC 
mto  a  sufficient  number  of  parts,  andf  exLSg  thes^b   u^^^^^ 
acquire  an  indirect,  but  accurate  idea  of  the  whole.     ThTs  proS 
becomes  by  habit  so  rapid,  that  it  seems,  if  carelessly  observed  b^t 
one  act,  though  it  is  made  up  of  many ;  it'  is  indisSbirwhenever 
we  desire  to  have  ^  clear  idea  of  numbers-which  is  not,  however 
every  time  they  are  mentioned.  '  "**^®^«i^» 

«},o.?i?'  5?^  V'  ^!*®^'  *°,.  ^^"^  ourselves  a  numerical  system  we 
should  naturally  divide  the  individuals  to  be  reckoned  S  eoiS 
.groups  each  group  consisting  of  some  number  quite  wUhinT 
limit  of  our  comprehension ;  if  the  groups  were  few,  our  object  would 
be  attained  without  any  further  effort,  since  we  shodd  have  Squared 
n?  Sf  ^?^»«^f  «f  'he  number  of  groups,  and  of  the^beJ 
L'dlrtreSa^oTtheTr^'  *'^^^^^'^  ^^^-^-^'  ^^^^^ 

forml/g  an  IdeTof Te  trt'u  eSeSyTrnffL  "^  '"*^'  **  *^  ^"  *""*P»"«  <" 

rit  j^:  T^  '-^^^'^  ^'  ^^  -^-  the^it^o,^^^? 

16.  If  the  groups  into  which  we  have  divided  the  obiecta  to  Ha 
reckoned,  exceed  in  amount  that  number  of  which  we  have  a  nerfeot 

wn„?f '  ^*^®  ,?^*u  "^^"^  ^^^  groups  of  the  second  and  higher  orders 

17.  It  might,  and  verv  likelv  wnuld  ^o»»«««  *i.s* ^-^^ 

groups  ot  the  highest  order— some  of  the  next  lower  might  be  left 
we  might,  for  example,  m  reckoning  a  heap  of  pebbles,  hale  two 


ii;! 
li'i 


if 
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roopt  of  the  fcurth  order,  three  of  the  third,  none  of  the  Kcond.  At* 
01  the  first,  and  seven  individuala  or  simple  units. 

18.  If  we  had  made  each  of  the  first  order  of  groups  consist  of 
ten  pebbles,  and  each  of  the  second  order  consist  of  ten  of  the  first 
each  group  of  the  third  of  ten  of  the  second,  and  so  on  with  the  rest! 
we  had  selected  the  decimal  system,  or  that  which  is  not  only  used  at 
present,  but  which  was  adopted  by  the  Hebrews,  Greeks,  Romans. 
«c.  It  IS  remarkable  that  the  language  of  every  civilized  nation 
gives  nanjes  to  the  different  groups  of  this,  but  not  to  those  cf  any 
other  numerical  system.  Its  very  general  diffusion,  even  among  rude 
and  barbarous  people,  has  most  probably  arisen  from  the  habit  of 
counting  on  the  fingers,  which  is  not  altogether  abandoned,  even 

,.^?'  ^'7"  °®*  indispensable  that  we  should  have  used  the  same 
ratio  for  the  groups  of  ail  the  different  orders.  We  might,  for  ex- 
ample, have  made  four  pebbles  form  a  group  of  tlie  first  order.' 
twelve  groups  of  the  first  order  a  group  of  the  second,  and  twent^ 
groups  of  the  second  a  group  of  the  third  order.  In  such  a  case  we 
fcad  adopted  a  system  exactly  like  that  to  be  found  in  the  t..ble  of 
sterling  money,  m  which  four  farthings  make  a  group  of  the  order  of 
pence,  twelve  pence  a  group  of  the  order  of  nkillings,  twenty  shilling 
a  group  of  the  order  of  m>und»  While  it  must  be  admitted  that  the 
use  of  the  same  system  for  applicate,  as  for  abstract  numbers,  would 
greatly  simplify  our  arithmetical  processes— as  will  be  evident  here- 
atler^a  glance  at  the  tables  given  further  on,  and  those  set  down  in 
treating  of  exchange,  wiU  show  that  a  great  variety  of  systems  have 
actually  been  constructed.  -^        ^ 

20.  When  we  use  the  same  ratio  for  the  groups  of  all  the  ordere. 
we  term  it  a  common  ratio.  There  appears  to  be  no  particular  reason 
why  ten  should  have  been  selected  as  a  "conjmon  ratio"  in  the  svs- 
tem  of  numbers  ordinarily  used,  except  that  it  was  suggested,  as 
idready  remarked,  by  the  mode  of  counting  on  the  fingersfand  that 
It  is  neither  so  low  as  unnecessarily  to  increase  the  number  of  orders 
01  groups,  nor  so  high  »8  to  exceed  the  conception  of  any  one  for 
whom  the  system  was  intended.    (See  Section  III.) 

21.  A  system  of  numbers  is  called  binary,  ternary,  guaternarv 
quinary,  senary  septenary,  octenary,  nonary,  denary,  undmary  or 
dyf^nary,  according  as  Jj.o,  three,  four,  five,  six,  seven,  eight  Jine, 
ten,  eleven,  or  tmlve,  is  the  common  ratio.  The  denary  and  rftw- 
rfenary  systems  are  more  commonly  known  as  the  decimal  and  duo-  ' 
nuSbelL^^     "^    Ours  is  therefore  a  decimal  or  denary  system  of 

If  the  common  ratio  were  sixty,  it  would  be  a  sexagesimal  system. 
Such  a  one  was  formerly  used,  and  is  stUl,  to  some  extent,  retahied-^ 
ai  will  be  perceived  by  the  tables  hereafter  given  for  the  measurp- 
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ment  of  aroi  lad  tA^w^  and  of  time.    A  duodaofanal  •j«tem  would 
have  twelve  for  its  **  common  ratio  " ;  a  vige^al,  twenty,  &o.     . 

22.  A  little  reflection  will  show  that  it  was  useless  to  give  diflbr- 
ent  names  and  characters  to  any  numbers  except  to  those  which  are 
less  than  that  which  constitutes  the  lowest  group,  and  to  the  different 
orders  of  groups ;  because  all  possible  numbers  must  consist  of  indi- 
viduals, or  of  groups,  or  of  both  individuals  and  groups.  In  neither 
case  would  it  be  required  to  specify  more  than  the  number  of  indi- 
viduals, and  the  number  of  each  species  of  group,  none  of  which 
numbers — as  is  evident — can  be  greatec  than  the  common  ratio. 
This  is  precisely  what  we  have  done  in  our  numerical  system,  except 
that  we  have  formed  the  name  of  some  of  the  groups  by  combining 
those  already  used.  Thus,  "tens  of  thousands,"  the  group  next 
higher  than  thousand?,  is  designated  by  a  combination  of  words 
already  applied  to  express  other  groups — which  tends  still  further  to 
simplification. 

23.  Arabie  system  of  Notation ;— 


Ndmee, 

Oharaeten, 

rOna 

.       .                    1 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

10 

Hundred 

100 

Thousand 

1,000 

Ten  Thousand 

10.000 

Hundred  Thousand        100.000 

Million 

• 

1,000,000 

Fnlts  of  comparison,  or  simple  units, 


First  itronp,  or  units  of  the  second  order, 
Second  group,  or  unita  of  the  third  order, 
Third  group,  or  uiita  of  the  fourth  order, 
Fourth  group,  or  units  of  the  fifth  order, 
Fifth  group,  or  units  of  the  sixth  order. 
Sixth  group,  or  units  of  the  seventh  order, 

24.  The  characters  which  express  the  first  nine  numbers  are  the 
only  ones  used.  They  are  called  digits,  from  the  custom  of  counting 
them  on  the  fingers,  already  noticed,— "digitus"  meaning  in  Latin 
a  finger ;  and  they  have  also  been  called  significant  figures,  to  dis- 
tiuguish  them  (rom  the  cipher,  or  0,  which  has  no  value  when  stand- 
ing alone,  and  which  is ,  used  merely  to  give  the  digits  their  proper 
position  with  reference  to  the  decimal  point, 

26.  The  decimal  point  is  a  point  or  dot  used  to  indicate  the  posi- 
tion of  the  simple  units. 

The  pupil  will  distinctly  remember  that  the  place  where  tho 
"simple  units"  are  to  be  found  la  that  Immediately  to  the  left-hand 
of  this  pomt,  whichf  if  not  expressed,  is  supposed  to  stand  at  tho 
right-hand  sido  of  all  tho  digits.    Thus,  in  468*76  tho  9 
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I 


"rimple  units,"  being  to  the  left  of  the  decimal  point ;  in  49  the  9 
•iprtsses  "  simple  units,"  the  decimal  point  being  understood  at  th« 
nght  of  it.  •  • 

26.  We  find  by  the  table  just  given,  thr\t,  after  the  first  nine  num- 
bers, the  same  digits  are  constantly  repeated,  thi^ir  positions  with 
r'^terence  to  the  decimal  point  being,  however,  changed:  that  is.  to 
mdicate  hu  /-eedmg  groups,  the  digit  is  moved,  by  means  of  a  cipher 
one  place  in    her  to  the  left.     Any  one  of  the  digits  may  be  used  to 
express  its  respective  number  of  any  of  the  groups:— thus  8  would  be 
eight     simple  units";  80,  eight  groups  of  the  first  order,  or  eidit 
.1,11  :?^«™P'e  ""•'s;  8^.  eight  groups  of  the  second,  or  uni^»of 
the  third  order;  and  so  on.     We  might  use  any  of  the  ciidt*  wiih 
different  groups;  thus,  for  example,  6  for  groups  of  the  tl-trd  o-der. 
8  tor  those  of  the  second,  7  for  those  of  the  first,  and  o  for  the  '  simi 
pie  units,    then  the  whole  set  down  in  full  would  be  6000,  300  70  8 
or,  for  brevity's  sake,  6878.     For  we  never  use  a  cipher,  when  the 

?uT-  Zn'i^^^^^y^  ™*y  ^^  fi"6^  "P  ^y  a  digit ;  and  it  is  evident 
that  in  6378  the  878  keeps  the  6  fouE  places  from  the  decimal  point 
(understood),  just  as  well  as  ciphers  would  have  done;  also  the  78 
keeps  the  8  m  the  third,  and  the  8  keeps  the  7  in  the  second  pkce. 

27.  It  is  important  to  remember  that  each  digit  has  two  values 
an  absolute  and  a  relative.  The  absolute  value  is  the  number  of 
units  It  expresses,  whatever  these  units  may  be,  and  is  unchangeable- 
thus  6  always  means  six ;  sometimes,  indeed,  six  tens ;  at  other  ti-nes 
SIX  hundreds,  &e.  The  relative  value  depends  on  the  order  of  units 
indicated,  and  on  the  nature  of  the  "  simple  unit."* 


«.iwZ^*i^  ^^  been  said  on  this  very  Important  subject  l»  Intended  prind- 
MVr  nSf.  c?ffl  f'  t''?"?^^*"  ordinary  amount  of  industry  and  iDtelfiffence 
will  be  quite  sufficient  for  the  purpose  of  explaining  It,  even  to  a  child  nar- 
tlcularly  if  each  point  is  Illustrated  iy  an  appropriate  example ;  the  pupil  iSJy 
be  made,  for  instance,  to  arrange  a  number  of  pebbles  in  groups,  sonietlmes  of 
one  sometimes  of  another,  and  sometimes  of  several  orders,  and  then  be  de- 
8  red  to  express  them  by  charactors-the  •'  unit  of  comparison"  being  oicaslon- 

H  L«  T®**/^TJ°i'''*'^^?'  ^"PP"*®  *«  *«"8'  »'  hundreds,  or  to  scores,  or 
dozens,  Ac.  Indeed  the  pupils  must  be  well  acquainted  with  these  introduc 
tory  matters,  otherwise  they  will  contract  the  habit  of  answerlntr  without  anv 

wh'^i,  fi?°^  1  ^^i^u°^  ""*°?  1^^°^  *''  ^  """'^  ^"^  ««"<^^  "P™  to  explain,  and 
wh^ch  theyshoDld  be  expected  OfT/ec^;,-,  uirltrstand.    An'  trouble  Wowed 

X*lf  r?""  "' '^'?,P'^JJ"*' ^"^^  ^^-^^^'^  "  "  ''J^tb^eas  -a  rapidity  i^?h 
T}ll^  1  ''A7T'"  w|"  afterwards  at  ,  ,  r,  .  e  assured  of  this,  he  his  only 
to  recollect  that  most  of  his  future  reasonings  will  be  derived  from,  and  his  ex- 
pianations  grounded  on  the  very  principles  we  have  endeavoured  to  unfold     It 

»n7»on  1  lifv.  ^,*''"**'  *^5*  "^.T^  *  «^"*^  ^^'^^^  without  understanding,  he 
will  acquire  with  disgust,  and  will  soon  cease  to  remember;  for  it  Is  with  chll- 
dren  as  with  persons  of  more  advanced  years—when  we  appeal  succcisflillv  to 
their  understandings,  the  pride  and  pleasure  they  feel  in  the  attaiimeni  of 
Knowledge,  cause  the  labour  and  the  wearineta  which  It  «niit«i  to  h.  ««.!—- 
vanied  or  forgotten.  ~ 

P«bblM  will  auwar  w«U  for  «nmplei~lnde«4,  their  as*  in  ooapnttof 
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ROMAN  ?5YSTEM  OF  NOTATION. 

28.  Our  ordinary  numerical  characters  have  not  him  ^m^ja,  o# 
everywhere,  U8  H  to  expicdg  numbers;  the  letters  ol  the  alphabet 
naturally  preseuted  themselves  for  the  purpose,  as  being  already 
familiar,  and,  accordingly,  were  very  genf-rally  adopted— for  ex- 
ample, by  the  Hebrews,  Greeks,  Romans,  Ac,  each,  of  course 
usmg  their  own  alphabet.  The  pupil  should  be  acquainted  with 
the  Roman  notation  on  account  of  its  beautiful  simplicity,  and  its 
being  still  employed  in  inscriptions,  &e. :  it  is  foui  d  m  the  following 
table : —  ® 

Characters.    Numbers  expresttd. 
If      .    .    .  One. 

II,  .     .     .  Two. 

III,  .     .     .  Three. 
Anticipated  change  IIII,  or  IV,  Four. 


Change     .     .    *     V, 

VI,  . 

VII, 

VIII, 

Anticipated  change  IX,  . 


Change 


X, 

XI,  .    . 

XII,  . 

XIII,  . 

XIV,  .. 
XV,.    . 

XVI,  . 

XVII,  . 
XVIII, . 
XIX,  . 
XX, 


Five. 

Six. 

Seven. 

Eight. 

Nine. 

Ten. 

Eleven. 

Twelve. 

Thirteen. 

Fourteen. 

Fifteen. 

Sixteen. 

Seventeen. 

Eighteen. 

Nineteen. 

Twenty. 


XXX,  &c.,    Thirty,  <fec. 


has  given  rise  to  the  term  ealoulaUon  "  calonlna  "  y»,t„^  i«  t  S-  m"" 

but  while  the  teacher  maatr&ter^th^  oT  k  "®'''^' '"  ^"^  °«  *  pebble : 
he  must  take  S  to  nSlS  th^^l  rtSb>  ^""^^1°^  partlc-ular  objects,' 
others.    He  must  also  po^nt^ut  the  <liff«rft^~  h  T""'**  ^®  *'J"''^'-^  *™«  «^  "n? 
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Anticipated  change  XL,.  .    .  Fortr 

Change     .     .     .     L,    .  .        —  ' 

Anticipated  change  XC, ,  ' 

Ciiange     .     .     .     C,     .  .* 

Anticipated  change  CD*  .  ! 
Change      .     .     .     D^  3,  jA 
Anticipated  change  C  M 
Change     .     . 


Piob  t 


Fifty. 

Sixty,  <fec. 

Ninety. 

One  hundred. 

Two  hundred,  <fec. 

Four  hundred. 

Five  hundred,  &c.  . 
_  7      .     .  Nine  hundred. 
M,orCIo,    One  thousand,  Ac. 
V,  orlQo,    Five  thousand. 

X,orCCIoQ,  Ten  thousand,  <fec. 
toOOO,     .  Fifty  thousand,  &c. 
*^^^toOO»    One  hundred  thousand,Ac. 

fewef  mS.Thaat'5i\TL^^^^^       "^^  very  few  chan^ctei.- 
and  effective  from  our  a^DlvW  ^.  still  more  simple 

known  to  them.  ^^^^  **^  pnnciple  of  "position,"  iln- 

blna?o7s  Tthem  :'?vT'rc%*''  'f '^l?^  «^^°^«.  -«««• 
fltiucting  their  system,  they  evidently  ll  ?'  ^^  "^  ^'i^-.  ^°  <^''»»- 
18,  as  we  have  said  onp  in  »i3  i.  «  ^  ^^  A  qmnary  in  view;  that 
for  we  find  that  thev  tC^eJ  thpf/' 1?'""^'^  be  the  common  ^^o; 
tunes  ten,  &c. ;  but  also  Kvp  t?  .''^*'*'i*'''  °*^'  ^^^^  ^t  ten,  ten 
mal  system  wouirsuJffLt  *    1' ^°  IT".^!^'  *"'    ^  P"'-^!^  ^eci- 

a  purely  quinary?  onlf  at  five  fiTumeJ  file  '&'.*'V'T  ^"'  *^- ' 
tion  was  concerned  wha*  tvZl  a  ?^  ®'  ^^'^  ^^  ^^^  ^  ^ioxt,^ 
quinarysX^no'  v.n  -  ^?-°P*^^^  '^^  neither  a  decimal  nor  a 
aupposK  pHraary  ;;;„"r^^^^^  °^,,^oth ,- they  appear  to  havS 

comparison  " ;  a  ™d  to  liaTfn?^  a    V'X  '^^  ^^^^  ^^ '«»  "  "0^^  of 
b.  uW  ten  ^ste  l^^Z  ^lit^^^i^,  ^^  ^-. 

It  w^u'Jnl^atS?.  Va^^^^^^       character,-one  unit  before 

of  .the  units  under  cSeratl'  ?n  thTn  •  T ?*'. ""' V  ^"' ««« 
unit  before  five  •  fortv  on^  .S  k  r  '*»"  PO'nt  of  view,  four  is  one 

units  under  conVide^SjnrforA.Sr.  «i!T*-\ »^;<- .°ow  the 
w«~i»uadreda having  becomethe",iii'iont;nr;i;i(S;        ""''  ^"*" 
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d. 

sd,  &c, 

Jd. 

d,  <fec.  . 

jd. 

d,  Ac. 

id. 

d,  <fec. 
nd,  (fee. 
thousandyd^. 

Bw  characters — 
till  more  simple 
'position,"  un- 


inbolg,  or  com- 
CIo.    In  con- 
in  view ;  that 
common  ratio; 
nly  at  ten,  ten 
A  purely  deci- 
imes  ten,  &c.  ; 
s  far  as  nota- 
decimal  nor  a 
Jppear  to  have 
ten  •«  units  of 
38  from  these, 

!S. 

e  unit  before 
"lit,"  but  one 
V,  four  is  one 
sing  now  the 
ore  QVtf  liua- 


31.  From  the  table  (28)  it  will  be  seen  that  as  often 
as  any  letter  is'  repeated,  so  many  times  is  its  value  re- 
peated. Thus  I,  standing  alone,  denotes  one,  II  denotes 
two,  &Q.     So  X  denotes  terif  XX  twenty,  <&c. 

When  a,  letter  of  leas  value  is  placed  before  a  letter  of 
greater  value,  it  takes  away  its  own  value  from  the  greater ; 
but  when  placed  after  it,  it  adds  its  own  value  to  the 
greater.  Thus  V  denotes  five,  IV  denotes  four,  and  VI 
six  ;  so  X  denotes  ten,  IX  nine,  and  XI  eleven,  <&c. 

A  line  or  bar  placed  over  any  letter  increases  its  value  a 
thousand-fold.  Thus  V  denotes  five,  V  denotes  five  thou- 
sand ;  X  denotes  ten,  X  denotes  ten  thousand,  Ac. 

32.  To  express  a  number  by  the  Roman  method  of  notation : 

Rule. — Find  the  highest  number  within  the  given  one,  that  is  eX' 
pressed  by  a  single  character,  or  Me  *^  anticipation  "  of  one  (28) ;  set 
down  thai  character,  or  anticipation,  as  the  case  may  be,  and  take  its 
valtte  from  the  given  number.  Find  tohat  highest  number  less  than 
the  rerminder  is  expressed  by  a  single  character,  or  "  anticipation  "  ; 
pttt  that  character  or  "  antieiptUian "  to  the  right  hand  of  tohat  is 
already  written,  and  take  its  value  from  the  last  remainder  ;  proceed 
thus  until  nothing  is  left. 

ExAHPLK.— Set  (lo^n  the  number  eighteen  hundred  and  forty-fonr,  in 
Boman  characters.  One  thou$and  expressed  by  M  is  the  hlprhest  number  with- 
in the  given  uue,  indicated  by  one  cbsracter  or  by  an  '*  anticipation  ^ ;  we  put 
down  4 

and  take  one  thousand  from  the  (tiven  number,  which  leaves  elfrht  hundred 
and  forty-four.  Five  hundred,  D.  is  the  highest  number  within  the  last  re- 
mainder (eight  hundred  and  forty-four)  expressed  by  one  character,  or  an  *^an- 
tlcipation  " ;  we  set  down  D  to  the  right  baud  of  M, 

MD, 

and  take  its  value  from  eijtht  hundred  and  forty-four,  which  leavps  three  hun- 
dred a  d  forty-four.  Iii  this  the  highest  number  expressed  by  a  stnelw  charac- 
ter, or  an  "anticipotion,"  is  one  hundred,  indicated  by  C;  which  we  set  down, 
and  for  the  same  reason  two  other  C's. 

MDCCC. 

This  leaves  only  forty-four,  the  hlzhest  pumber  within  whirh.  pxpr«»s8ed  by  » 
ainglo  character  or  an  ''anticipation,"  is  ft»rty,  XL,— an  "anticipation;"  we  set 
thia  dowQ  also, 

MDCUCXL. 

Four,  exprtiMd  hj  IT,  itiU  rfBiidns ;  whlob,  being  aUo  aided,  Uut  wtuito  1^  m 
foUewi:-« 

MI>CCC2UJY. 
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33.  Eipvm  the  following  numbers  in  the  Romn  notation  - 

1.  Twenty-five.  '    • 

2.  Forty-three.  " 
S.  Sixty-seven. 

4.  Eighty-nine. 

5.  Ninety-eight. 

6.  One  hundred  and  thirty-seven. 

7.  Three  hundred  and  seventy-one. 

8.  Four  hundred  and  two 

9.  Six  hundred  and  seventeen. 

11  Sl''^?'"^"^?  ^"^  ninety-nine. 

12  T?l!  .r*""^  ?"'  ^"°<^^ed  and  forty.six. 
18*  E^fht.?''"'*^^  ^'S^*  ^""<^^ed  and  five 

^'  ^gSytf  ^^  -^  ninety-ser  rS:-ai.  hundred  and 


1.  XXV. 
4.  LXXXIX. 

1.  ccctxxr. 

10.  CMXCIX. 

18.  VMMMDCLXX. 


Anmers, 
2.  XLIII. 

6.  xcvm. 

8.  CDII. 
11.  MCDXLVI. 
14.  XMMCLXIX. 


3.  Lxvn. 
6.  cxxxvn. 
9.  Dcxvn. 

12.  MMMDCCCy 


16.  CDXCVMMDCLXXXII. 


3.  DCLXVm. 
6.  VMMMXXXm, 


0  Exercise  2. 

34.  Read  the  following  expressions :—  . 

1.  XOVII.  ^  2.  CCLXXII. 

4.  CMIX.  K    vtr  -    _ 

1  XVDrrrrTYVTrwr       ~ ®-  VMMMXX 

7.  XVDCCCLXXXVUr.    8.  DCXLVMCMIV.  9.  XXVXXV. 

1.  Ninety-seven, 

2.  Two  hundred  and  seventy-two. 

8.  feix  hundred  and  sixty-eight. 
t  Sf®  hundred  and  nine. 

0.  Fifteen  thousand. 

6.  Eight  thousand  and  thirty-three.    ' 

8.'  fflxrJL°rril^?ii^^-?-<l  --^  eighty.eight. 

9,  Twent^iVe•t£ou«^rnd  tSjXr  '^'"'  '''  '^"'- 


IQwt.  t 
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notation  :— 


hundred  and 


:xxvn. 
Jxvn. 

IMDCCCy.    ' 


.xvnr. 

kfMXXXm, 

^xxv. 


I  four. 


ARABIC  SYSTEM  OF  NOTATION* 

36.  In  the  Common  or  Arabic  system  of  Notation,  the  same 
character  may  have  different  values,  according  to  the  place  it  holds 
with  reference  to  the  decimal  point  (25),  or  perhaps  more  strictly  to 
the  simple  units.    This  is  the  principle  of  position. 

36.  The  places  occupied  by  the  units  of  the  different  orders  (28), 
may  be  described  as  follows :— eimple  units,  one  place  to  the  left  of 
the  decimal  point,  expressed,  or  understood ;  tens,  two  places ;  hun- 
dreds, three  places,  &c. 

37.  When,  therefore,  we  are  desired  to  write  any  number,  we 
have  merely  to  put  down  the  digits  expressing  the  amounts  of  the 
different  units  in  their  proper  places,  according  to  the  order  to  which 
each  belongs.  If,  in  the  given  number,  there  is  any  "  place "  in 
which  there  is  no  digit,  a  cipher  must  be  set  down  in  that  place,  when 
required  to  keep  another  digit  in  its  own  position. — But  a  cipher 
produces  no  effect,  when  it  is  not  between  one  or  more  digits  and  the 
decimal  pomt;  thus,  0586,  536-0,  and  536  would  mean  the  same 
thing— the  firat  is,  however,  incorrect.  536  and  5360  are  different; 
in  the  latter  case  the  cipher  affects  the  value,  because  it  alters  the 
position  of  the  digits. 

ExAHPLB.— Let  It  be  required  to  set  down  six  hundred  and  two.    The  six 
•  must  be  in  the  third,  and  the  two  in  the  first  place:  for  this  purpose  we  are 
to  put  a  cipher  between  the  6  and  2— thus,  '"^.    Without  a  cipher,  thp  six  * 
would  be  in  the  second  place— thus,  62;  and  would  mean,  not  six  hundreds,  but 
six  tens. 

38.  In  numerating,  we  begin  with  the  digits  of  the  highest  order, 
and  proceed  downwards,  stating  the  number  which  belongs  to  each 
order. 

To  facilitate  notation  and  numeration,  it  is  usual  to  divide  the 
places  occupied  by  the  different  orders  of  units  into  periods.  For  a 
certain  distance,  the  English  and  French  methods  of  division  agree ; 
the  English  billion  is,  however,  a  thousand  times  greater  than  the 
French.  This  discrepancy  is  not  of  much  importance,  since  we  are 
rarely  obliged  to  use  so  high  a  number ; — we  shall  prefer  the  French 
method.  To  give  some  idea  of  the  amount  of  a  billion,  it  is  only 
necessary  to  remark,  that,  according  to  the  English  method  of  n6ta- 
tion,  there  has  not  been  one  billion  of  "seconds  since  the  birth  of 
Christ.  Indeed,  to  reckon  even  a  million,  counting  on  an  average 
three  per  second  for  eight  hours  a  day,  would  require  nearly  12  days. 
Th«  following  are  tho  two  methods: 
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'^^ifslliS's- 


....       „  O     ' 

•  O  O  ^  iS 

■^^  oi  w  S  »;  O  C  - 

©a  "S  c  S  5  c  ».2l 


J3  no 

soil'sil'sil 


eljs 


Wf/T~?^^^'"^  ^'^^  «^  ^«^«  »»«y  be  occipLd  by  SiS    T^ 
lowest  place  in  everv  nprinH n-  ♦»,„«.  *  "''V^"t'*«';«  yy  aigits.    The 

••«nits"'  place  of  that  SSd"^nd  .t  I-  *^^ '^^^^  h«nd,  is  the 

The  second  period  to  thetrj?hp„n^^^^^^  '^^  thousandths, 

lions;  and  the  sLL  to  thl  rLh.  J"  "u^^"''.?;.^^^  *he  wi/- 
period  to  the  left  of  JhP  .?r,i«'  ^^'/  '*'  *'?^  millionths.  The  thiitl 
fhim  to  the  riihLf  5'^K^  ^^."**^".«  *»^?  *»-^«-«;  and  the 

of  the  units'  period  'WtainlThfL//.-"''' '"""?  ^^'"^  *°  **»e  left 
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period,  contains  the  guadrilliona ;  and  the  fifth  to  the  right  of  it,  the 
guadrillionths.  The  sixth  period  to  the  left  of  the  units'  period,  con- 
tains the  oMwiiiWiorea ;  and  the  sixth  to  the  right  of  it,  the  quintU- 
limths.  The  seventh  period  to  the  left  of  the  units'  period,  contains 
the  sextillions ;  and  the  seventh  to  the  right  of  it,  the  aextillionths. 
The  eighth  period  to  the  left  of  the  units'  period,  contains  the  sejatil- 
lions ;  and  the  eighth  to  the  right  of  it,  the  septillionths.  The  ninth 
period  to  the  left  of  the  units'  period,  contains  the  octillions ;  and  the 
ninth  to  the  right  of  it,  the  octillionths.  The  tenth  period  to  the  left 
of  the  units'  period,  contains  the  twnilliona ;  and  the  tenth  to  the 
right  of  it,  the  nonillionths. 

The  pupil  should  he  made  perfectly  familiar  with  the  names  of  the  periods 
and  of  the  places  in  each  period— so  as  t<»  bo  able,  without  the  slightest  hesita- 
tion, to  name  the  period  and  place  to  which  any  digit  belongs,  or  into  which  it 
ought  to  be  put  When  he  can  read  or  write  any  one  digit,  belonsing  to  any 
period  and  place,  he  sh«mld  be  taught  to  read  and  write  a  number  consisting  of 
two,  three,  four,  Ac ,  digits,  whether  they  are  close  together,  or  separated  by 
any  number  of  ciphers.  ,  ..     ^  *  _ 

The  whole  of  what  has  been  said  above  will  become  more  evident  from  an 
attentive  coiisideration  of  tho  following  table: 


ExAMPtis.— Let  it  be  reonh-ed  to  read  olT  the  following  number,  676984 
We  put  a  point  to  the  left  of  the  9,  and  find  that  there  are  eaactly  two  periods 
—thus,  676^934:  this  does  not  always  occur,  as  the  highest  or  lowe.-t  period  is 
of  en  imperfect,  consisting  only  of  one  or  two  digits.    Dividing  the  nuniber 

—that  is,  in  the  Htmdreda"  place  of  the  Thmutandu  period :  and  therefore,  that 
It  expresses  five  hundred  thousands :  that  the  7,  being  in  the  second  place  c^ 
the  same  period  indicates  tens  of  thousands:  and  the  «,  being  In  the  flrrt  Indi- 
MtM  thounads.    The  9,  being  in  the  third  place  of  th«  fint  period,  iaoiMtM 
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8on,"  or  "simple  uuK     The  n^^^^^  indicates  units  ("of  compari- 

.„■"■  ^?  '""''  "Jwito^y  «■»><««»•<>«  or  ttAoie  number,  it  U  merelti 
nec^mn/lo  remember  the  order  of  the  period,,  and  thm  m™  »3 
comatm  three  places,  eaeh  of„hieh  m^  he  filed,  either  h?£uor 

Z-md STj^rf-T  "WT^^ place, -tli^  theneJtou^^ 
M  juied  mth  the  digits,  or  cipher,  belonging  to  it:  aftenmd,  th, 
ntxt;  and  so  on,  till  the  whole  numier  is  it  down.       '-^"^"^  '*" 

43.  To  write  down  any  decimal  number  we  proceed  very  much  in 

tfhT-  r^-.    ^1  ^Y^  ^  .'^°^^'^'  **^**  ^  any  decimal  the  last  digS 
to  the  right  gives  the  denomination  to  the  number.    Thus  -68  is  read 

maf!^/Z^?i  ""  «««A  jo  «T«V.  ani,  decimal,  we  first  ascertain  how 
many  places  the  proposed  denomination  or  order  is  to  the  riaht  of  thp 
decimal  point :  and  then,  if  the  given  digits  will  not  bring  theiurn- 
berto  Its  proper  position,  we  insert  between  these  digits  arid  th£  deci^ 
mal  point  the  requisite  number  of  ciphers. 

would  express  not-so-manyWo^^^^^^ 

T^'J^Ll^t^^^}'  "°**  ^""onths  the  9th  plak  I^^ls  obS  thin  ?hS  S^fv! 
the  rflglts  their  proper  value,  we  must  Insert  three  clpS  between  tLm  ?nl 
tb«  dednul  point,  »nd  the  number  1b  then  eorr<K;tIy  Stin  .(Sofrie  088     ^ 
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EzAMPLi  2.— Write  the  number  six  thousand  two  hundred  and  one  bun' 

dredths  of  trillionths.  From  (40)  we  know  that  hundredths  of  trillionths  oo- 
ciTpy  the  14th  place.  The  given  digits  (6201)  being  only  four  in  number,  re- 
quire the  aid  often  ciphers  in  order  to  fill  ^e  14  places,  and  the  number  is  thuB 
written,  000,000,000,062,01. 

'i  ExAUPLB  8.— Write  the  number  six  millions  seven  hundred  and  twenty, 

seven  thousand  and  twelve  tenths  of  billionths.  The  given  digits,  6727012, 
are  only  seven  in  number,  while  the  denomination  tenths  of  billionthH  implies 
that  ten  places  must  be  filled.  We  have,  therefore,  to  insert  three  ciphers 
between  the  given  digits  and  the  decimal  point,  and  the  resulting  expression, 
'000,672,701,2,  represents  the  given  number. 

44.  The  simple  units  are,  as  we  have  said,  always  found  in  the 
^  first  period  to  the  left  of  the  decimal  point.  The  digits  \o  the  left 
hand,  progressively  increase  in  a  tenfold  degree — those  occupyingthe 
first  place  to  the  left  of  the  simple  units  being  ten  times  greater  than 
the  simple  units ;  those  occupying  the  second  place,  ten  times  greater 
than  those  which  occupy  the  first,  and  one  hundred  times  greater 
than  the  units  of  comparison  themselves ;  and  so  on.  Moving  a  digit 
one  place  to  the  left^  multiplies  it  by  ten — that  is,  makes  it  ten  times 
greater ;  moving  it  two  places,  multiplies  it  by  one  hundred — that  is, 
makes  it  one  hundred  times  greater ;  and  so  of  the  rest.  If  all  the 
digits  of  a  quantity  be  moved  one,  two,  &c.,  places  to  the  left,  the 
whole  is  increased  ten,  one  hundred,  &c.,  times — as  the  case  may 
be.  On  the  other  hand  moving  a  digit,  or  a  quantity  one  place  to 
the  right,  divides  it  by  ten,  that  is  makes  it  ten  times  smaller  than 
before ;  moving  it  two  places  ^divides  it  by  one  hundred,  or  makes  it 
one  hundred  times  smaller,  &c! 

46.  We  possess  this  power  of  easily  increasing,  or  diminishing, 
any  number  in  a  tenfold,  &c.,  degree,  whether  the  digits  are  all  at  the 
right,  or  all  at  the  left  of  the  decimal  point ;  or  partly  at  the  right 
or  partly  at  the  left.  And  the  pupil  must  remember  that  the  quan- 
tities increase  in  a  tenfold  degree  to  the  left,  and  decrease  in  the 
same  degree  to  the  right  wherever  the  decimal  point  may  happen  to 
be.  We  therefore  put  quantities  ten  times  less  than  simple  units 
one  place  to  the  right  of  them,  just  as  we  put  those  which  are  ten 
times  less  than  hundreds,  &c.,  one  place  to  the  right  of  hundreds,  &c. 
Quantities  to  the  left  of  the  decimal  point  are  called  integers  because 
none  of  them  is  less  than  a  whole  simple  "  unit";  and  those  to  the 
right  of  it,  decimals.  When  there  are  decimals  in  a  given  number, 
the  decimal  point  is  always  expressed,  and  is  found  at  the  right- 
hand  side  of  the  simple  units. 

46.  The  periods  to  the  left  of  the  decimal  pomt  may  be  called 
the  ascending,  and  those  to  the  right  of  it  the  descending  series : — 
taken  together,  however,  they  constitute  but  one  series,  which  is  an 
ascending  or  a  descending  series,  according  as  it  is  read  from  right  to 
left  or  from  left  to  right.  Periods  that  are  equally  'distant  from  the 
unite  of  comparison  bear  a  very  close  relation  to  each  other,  which  m 


vnKmaw* 


d2 


NOTATION 


(Bbot.  I, 


Indicated  even  by  the  similarity  of  their  names ;  the  only  difibrenea 
being  in  the  terrainations  (40).  We  have  seen  alio,  that  when  we 
£vi(Ie  integers  into  periods  (40),  the  first  separating  point  mus^  be 
put  to  the  right  of  the  thousandrt.  In  dividing  deoimuls  into  periods, 
the  first  point  must  be  put  to  the  right  of  the  thousandths  also. 

47.  Care  must  be  taken  not  to  confound  whnt  we  now  call  "  de> 
oimals,"  with  what  we  shall  hereafter  de8ignate  ** decimal  fractions"; 
for  they  express  equal,  but  not  identically  fhe  same  quantities — the 
decimals  being  what  shall  be  termdd  the  "quotlms"  of  the  cor- 
responding decimal  fractions.  This  remark  is  made  here  to  anticipate 
any  inaccurate  idea  on  the  subject,  in  those  who  fdready  know  some* 
thug  of  arithmetic 

48.  There  is  no  reason  for  treating  integers  and  decimals  by  dif< 
ferent  rules,  and  at  different  times,  since  they  follow  precisely  the 
same  laws,  and  constitute  parts  of  the  very  same  series  of  numbers 
(46).  Besides,  any  quantity  may,  as  far  as  the  decimal  point  is  con- 
cerned, be  expressed  in  different  ways;  for  this  purpose  we  have 
merely  to  change  the  unit  of  comparison.  Thus,  let  it  be  required  to 
set  down  a  number  indicating  five  hundred  and  seventy-four  men. 
If  the  unit  be  one  man,  the  quantity  would  stand  as  follows,  574.  If 
»  band  of  ten  men,  it  would  become  67*4 — for  as  each  man  would 
then  constitute  only  the  tenth  part  of  the  "  unit  of  comparison,*'  four 
men  would  be  only  four  tenths,  or  0'4 ;  and  since  ten  men  would 
foim  but  one  unit,  seventy  men  would  be  merely  seven  simple  units, 
dr  7,  &c.  Again  if  it  were  a  band  of  one  hundred  men,  the  number 
must  be  written  6'74 ;  and  lastly,  if  a  band  of  a  thousand  men,  it 
would  be  0*674.  Should  the  ''  unit "  be  a  band  of  a  dozen,  or  a  score 
<^  men,  the  change  would  be  still  more  complicated ;  as,  not  only 
the  position  of  a  decimal  point,  but  the  very  digits  also,  would  be 
altered. 

49.  It  is  not  necessary  to  remark  that  moving  the  decimal  point 
so  many  places  to  the  left,  or  the  digits  an  equal  number  of  places  to 
the  right,  amounts  to  the  same  thing. 

Sometimes  in  changing  the  decimal  point,  one  or  more  ciphers 
are  to  be  added ;  thus,  when  we  move  42'6  three  places  to  the  left, 
it  becomes  42600 ;  when  we  move  27  five  places  to  the  right  it  is 
0-00027,  Ac. 

60.  It  follows  from  what  we  have  sud,  that  a  decimal,  though 
less  than  what  constitutes  the  unit  of  comparison,  may  itself 
consist  of  not  oniy  one,  but  several  individuals.  Of  course  it 
will  often    be   necessary  to  indicate    the  nature  of  the  '^simple 
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fte.     But  Its  nature  does  not  afifect  the  abstract   properties  of 
Ambers ;  for  it  is  true  to  say  that  seven  and  five,  when  added 
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decimal,  though 
isoii,  may  itself 
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t  properties  of 
Ive,  when  added 


together,  make  tweke,  whatever  the  unit  of  comparison  may  be  •— 
provided,  however,  that  the  mine  standard  be  applied  to  both:  thus 
7  men  and  6  men  are  12  men ;  but  1  men  and  6  horses  are 
neither  12  men  nor  12  horses,  1  men  and  6  dozen  men  are  neith-- 
er  12  men  nor  12  dozen  men.  When,  therefore,  numbers  are  to  bo 
compared,  &c.,  they  must  have  the  same  unit  of  compaiiaon  —.or 
without  altering  their  v»lue,  they  must  be  reduced  to  those  which 
have.  Thus  we^ay  consider  5  tern  of  men  to  become  60  individual 
men—the  umt  being  altered  from  ten  men  to  one  man,  without  the 
value  of  the  quantity  being  changed.  This  principle  must  be  kept  in 
mind  from  the  very  commencement,  but  its  utility  wiU  become  more 
obvious  hereafter. 


1. 

4. 
6. 
6. 

7. 

8. 

9. 
llO. 
111. 
112. 

IS. 


14. 
18. 


EXEBCISE   8. 

51.  Write  down  the  following  Numbers  ;— 

One  hundred  and  ninety-four. 

One  thousand  and  seventy-six. 

Twenty  thousand  five  hundred  tmd  eight. 

Two  hundred  and  one  thousand  and  three. 

Eighty  millions  four  thousand  and  thirty-three. 

Sixteen  quadrillions  five  hundred  and  ninety-seven  triUions  three 

billions  forty.four  millions  and  ninety-one 
Ninety-seven  hundredths. 
Six  hundred  and  forty-three  thousandths. 

Thfrfv'n/i'r*  ^K  t^;°ty-two  thousand  and  eighty-nine  miUionthfl. 
ibirty-nine  tenths  of  milliontha. 
Sixty-three  hundredths  of  trillionths. 

Sne  bSjiontto'''        "^^  *°"^*  '^'  huodre/and  ninety. 

'  tS'uir.^atuS'  ""^  ""••  ""*  -^^  "--^ 


1. 

4. 


194. 
201003. 


\1.    -97. 


Anamrs. 
2.  1076.  8.  20508. 

6.  80004083.         6.  16597003044000091. 
8.    -643.  9.  •122089. 

10.  -0000039. 

11.  -0^)000000000063. 

12.  1 700000400  r0000o0967k 
18.  7802001023011-000009999 

14.  lOOlOOlCOlOOl  101 -000000000001. 

15.  896000000000002-00000904. 

0 


II 


DENOMINATION  Of  NUMBEBI. 


tBwm  t 


t 


EziRCisi  4. 
62.  Read  the  following  numbers:— 


t  004. 
a.  7060. 
»    90004. 

4  40800201. 

5  7060604030. 

6»  7000S000000400. 


7.  604'08. 

8.  90767-004008. 

9.  9001-00070306. 

10.  1237-9134671842918. 

11.  "OOIOOIOOIOOIOI. 

12.  100-2003004006006007. 


Annoeri, 


Nine  hundred  and  four. 

Seven  thousand  and  sixty. 

Ninety  thousand  and  four.  .      j    j  «„j  ««« 

Forty  millions  three  hundred  thousand  two  hundred  nnd  one. 

Seven  bilUons  sixty  milUons  five  hundred  aud  Jour  thousand  and 

Seventy^illions  three  billions  and  four  hundred. 

Six  hundred  and  four,  and  three  hundredths. 

Ninety  thousand  seven  hundred  and  sixty-seven,  and  four  thou- 
sand and  three  millionths.  u     ^    .i  -..^ 

Nine  thousand  and  one,  and  seventy  thousand  three  hundred  and 
six  hundredths  of  millionths.  . 

One  thousand  two  hundred  and  thirty-seven,  and  nme  triUion, 
one  hundred  and  thirty-f  u.  billion  six  hundred  and  seventy- 
one  million  three  hundveil  and  forty-two  thousand  nme  hun- 
dred  and  thirteen  tenths  of  triUionths.  ^  ♦i,„„o««,i 

One  hundred  billion  one  hundred  million  one  hundred  thousand 
one  hundred  and  one  hundredths  of  trilhonths. 

One  hundred,  and  two  quadrillion  three  t""»o«  ^0"^  bd^^  ^^® 
milUon  six  thousand  and  seven  tenths  of  quadrilhonths. 

ON  THE  DENOMINATION  OF  NUMBERS. 

53  When  two  numbers  have  the  same  unit  they  are 
tiid  to  be  of  the  same  denomination ;  when  the  units  are 
rot  the  same,  they  are  said  to  be  of  diflferent  denomma- 
tons.  For  example,  16  shillings  and  28  shillings  are  two 
I  ambers  of  the  same  denomination ;  but  23  shilhngs  and 
iiree  farthings  are  not  of  the  same  denomination,  the  unit 
01-  23  shillings  being  one  shillin!^,  and  of  three  farthings, 
ve  farthing:  The  kind  of  unit  alwayi  expremi  ih9  ««• 
nftnination. 


•> 


4. 

r>. 
<>. 

'7. 
K 

9, 

IX 


:i. 

13. 


Atn  ei^]     tfonrr.  trBiOHTs,  and  laxt .  ^u,  mg 

Ey«n  in  abstract  or  simple  numbers,  different  navM 

fr  f"^^  ^  ***?  "°^'^  *^  ^®  P'*«'e«d  to  the  right  or  left  of 
the  decimal  pomt,  viz.,  simple  units,  or  units  of  the  first 

nniuof  1"'\k' J'"^'  °^^^^  '^°"^  «^^«^»  hundreds,  or 
units  of  Che  third  order,  <fec.     Considered  in  this  relation 

numbers       *  '"''''"  ""*^  ^®  regarded  as  denominate 

,  The  following  Tables  show  the  various  kinds  of  denom- 
inate  numbers  m  general  use,  and  also  the  relative  values 
of  their  different  units. 

TABLES  OF  MONEY,  WEIGHTS,  AND  MEASURES. 

STERLING  MONEY. 


TABLB. 


fC 


4  farthings  (qr.)  make 
12  pence 
20  shiUings 

9^'  d. 

4     =  1 

48     =  12 

960     =  240 


1 
1 
1 


penny,  marked  d, 

shilling, 

poundj 


8, 

£ 


1 

20^    = 


£ 
1 


Other  ilnglish  coins,  some  of  them  now  out  of  use:— 


Moidore  =r  278. 

Guinea  =s  2  Is 

Pistole  =  16s.' 

MirkorMerk  =  ISs. 


lOd. 
4d. 


Noble  = 

Crown  = 

Angel  = 

Groat  = 


6s.  8d. 
6s. 
10s. 
4d. 


Trov  rtf  sC    *?.""  *"*"*'':  ''^'"*"««  '"  *"<5iont  times  it  was  "qual  to  a  Snnd 
iww  •»»  »  paru  01  copper.   Tho  ttand vd  f Uv«r  oola  ooxwtoti  of  8T  parts  pim 


'•|B»1 


I 


1 

I 


•»r«r  ud  I  parti  of  ooppw.    In  eopp«r  ooin  34  p«no«  Trclgb  »  pound  ftToirdo* 
poll. 

FEDERAL  MONEY. 

55.  Federal  money  is  the  currency  of  tbe  United  States. 
The  denominations  are  eagles,  dollars,  dimes,  cents,  and 
mills. 

TABLI. 

10  mills  (m.)  make  1  cent,  marked  ct. 

10  cents  "  1  dime,     "        d. 

10  dimes  "  1  dollar,   "        $ 

10  dollars         "  1  eagle,    «        E. 


m. 

<«. 

10 

— : 

1 

d. 

100 

— 

10 

dt 

1 

1 

1000 

= 

100 

= 

10 

^ 

1 

10000 

—^ 

1000 

z^ 

100 

= 

10 

X. 

1. 

The  Blsn  t  Is  the  symbol  for  the  old  Spanish  coin  of  8  reals.  On  one  side  of 
the  Bpanlsb  real  the  pnlurs  of  Hercules  were  represented  supporting  the  world 
-K)n  the  piece  of  eight  reals  the  pillars  were  retained  and  the  8  written  over 
them— thus  $.  Many  however  consider  the  sljm  $  a  contraction  of  the  letters 
U.  8.,  the  Initials  of  Vnitei  States  made  by  dropping  the  curve  of  the  U  and 

The  present  standard  for  both  ffold  and  ttlver  coin  in  tbt  United  States  Is 
000  parts  of  pure  metal  and  100  parts  of  alloy.  The  alloy  fo7  gold  is  silver  and 
copper,  of  which  not  more  than  one  half  must  be  silver;  that  for  silver  is  pure 

""^^he  gold  coins  are  the  Eagle,  the  Double  Eagle,  Half  Eagle,  Quarter  Eagle, 
and  Dollar:  the  silver  coins  arl^the  DolUr,  Half  Dollar,  Quarter  Dollar,  Dime. 
Half  Dime,  and  three-cent  piece ;  the  copper  coins  are  the  Cent  and  the  Half 
Cent;  Mills  are  never  coined. 

OLD  CANADIAN  MONET. 

b6,  iTie  denominations  are  poundsj  dollars,  shillings, 
pence,  and  farthings. 

TABLI. 


4  farthings  milke  1  penny,  marked  d* 

12  pence  "     1  shilling,     "       s* 

6  shillings      "     1  dollar,       «       $ 

4  dollars        **     1  pound,      "       £ 


ip. 


d. 


48    =     12    =     i 


H 


t40    s      60    =      6    =     1 


m 


SM 


20 


lO-M.] 


AST)  MEAIUBIflL 


md  ftTolrda* 


«7 


^^^tCv^'V ui-^^  ?»«  oW  coinage  is  equal  to  0  oenta  of  th« 
wto  12i  celto.  *^^     ^      ^  ^®  ***"**  P"'  ^^  a  I,  or  to  V^d 

NEW  CANADIAN  OR  DECIMAL  MONEY. 

67.  The  denominations  are  dollars  and  cents. 

The  coins  are  cents,  five-cent  pieces,  ten-cent  pieces,  and 
twenty^ent  pieces.  r     ««^  wu 

100  cents  (c)  make  1  dollar,  marked  $ 

AVOIRDUPOIS  WEIGHT 

68.  Is  used  in  weighing  heavy  articles.  Its  name  is 
denved  from  French— and  ultimately  from  Latin  words 
signifymg  "  to  have  weight."  Its  denominations  are  tons, 
hundredweights,  quarters,  pounds,  ounces,  and  drams. 


16  drams  make 
16  ounces 
25  pounds 
4  quarters 
20cwt. 

d.0<      ,        oz. 

16     =  1 

266     =        16 

6400    =      400 

26600     =     1600 

612000     =  32000 


TABLS. 

ounce, 
pound, 
quarter, 

hundredweight, " 
ton. 


marked  oz. 
lb. 
qr. 
cwt. 
t. 


(I 
u 


(( 


lb. 
1 
26     = 

100    = 
2000     = 


qr. 
1 

4 
80 


cwt. 
1 
20 


t. 
1. 


weignea  bj  the  old  cwt  by  fannera  and  others.    The  EngUsb  cwt.  is  112  Iba. 

TROY  WEIGHT. 

69.  The  denominations  of  Troy  Weight  are  pounds, 
ounces,  pennyv/eights,  and  grains.  , 

"  ,'(         r.  ' 

'  TABLK. 

^.  grams  \g?3.)  make  1  pennyweight,  marked  dwt, 
20  pennyweights    «     1  ounoe,  «       oz 

IJouncei      ,       "1  pound,  «       lb, 


88 


MON£Y,  WEIOBTI, 


tlM&I. 


il 


I 


grt.  dwt. 

24  =  1  01. 

480  =  20    =  1           lb. 

6760  =  240    =  12    =     1. 

This  welgiht  was  irttrodiiced  into  Europe  from  Cairo,  in  Egypt,  and  was  first 
adopted  in  Troyes.  a  city  of  Francu— whenct)  Its  name.  It  is  used  in  pbiloso* 
pby,  in  weighing  gold,  precious  stones.  dMs. 

Note.— The  origin  of  all  weights  used  in  England,  was  a  grain  of  wheat 
taken  from  the  middle  of  the  ear  and  well  dried.  A  weight  equal  to  82  of  these 
grains  was  called  a  pennywHght,  being  equal  lo  the  weight  of  a  silver  penny 
then  in  use;  20  of  these  pennyweights  constituted  an  ounce,  which  was  the 
12th  part  of  a  pound  (Lat  '-unciti,"  a  i'ith  part— compare  "tncA,"  the  twelfth 
part  of  a  foot).  In  later  times  the  pennyweight  came  to  be  divided  into  24 
equal  i>Art8  instead  of  82,  bur  these  still  retain  the  name  of  grains. 

The  "  Carat,"  which  is  equal  to  about  four  grains  (somewhut  less  than  Troy 
grains),  is  used  in  weighing  oianionds.  The  term  carat  is  also  npplied  in  esti> 
matin;;  the  fineness  of  gold  :  the  latter,  when  perfectly  pure,  is  said  to  be  "24 
caroM  fine."  If  there  are  23  parts  gold,  and  one  part  some  other  material,  the 
mixture  is  said  to  be  *'■  24  carats  fine  " ;  if  22  parts  out  of  the  24  are  gold,  it  is 
"22  carats  fine,"  &c.  The  whol«  mass  is  in  all  cases  supposed  to  be  divided  into 
24  parts,  of  which  the  number  consisting  at  gold  is  specified.  Our  gold  coin  is 
22  carats  fine;  pure  gold,  beine  very  soft,  would  too  soon  wv'ar  out  The  degree 
of  fineness  of  gold  articles  is  marked  upon  them  at  the  Ooldsmiths*  Hall ;  thus 
we  generally  perceive  "  18"  on  the  cases  of  gold  watches  .  this  indicates  that 
tbey  aro  "  18  carats  flue  "—the  lowest  degree  uf  purity  which  is  stamped. 

•  grs. 

A  Troy  ounce  contains 480. 

An  Avoirdupois  ounce 437^ 

A  Troy  pound c 6,760 

An  Avoirdupois  pound 7,000 

A  Troy  pound  is  equal  to  872- 966  French  grammes. 
176  Troy  pounds  are  equal  to  144  avoirdupois;   176  Troy  are 
equal  to  192  avoirdupois  ounces. 

•  APOTHECARIES'  WEIGHT. 

60.  The  denominations  of  Apothecaries'  Weight  are 
pounds,  ounces,  drains,  scruples,  and  grains. 


TABLE. 

20  grains  (grs.)  make  1  scruple,  marked  sc.  or  3 
3  scruples  "      1  dram,         "      dr.  or  3 

8  drams  "      1  ounce,         "      oz.  or 

12  ounces  <'      1  pound,        ^'      lb. 

gTB.  3 

20    =        1  5 


60 

480 

»7«0 


24    =      8 


S88 


96 


lb. 
12    m    I, 


Ami.  tMi] 


AMD  UXAflUBXi. 


dap^r"***^*'  "**  *"^*^'  raedlcta"  bj  tUa  weight,  but  buy  tiul  nU  by  »Tt.:> 
Th*  pound  Md  ounce  of  thii  weight  u-e  the  luime  m  In  Troy  weight 

LONG  MEASUKE. 

.1^^;  ^^®  denominations  of  Long  Measure  are  leainiei 
miles,  furlongs,  rods,  yards,  feet,  inches,  and  lines. 


12  lines  (I.) 
12  inches 

3  feet 

5J  yards 
40  rods  or  perches 

8  furlongs 

3  miles 
69^  miles  (nearly) 


make 


TABU. 


« 
tt 

« 

(( 


in. 

12  = 

86  = 

198  = 

7920  = 


ft. 

1 

3 

16^ 
660 


inch,  marked  in. 

foot,  «      ft. 

yard  «      yd. 

rod,  pole,  or  perch,  rd.  or  p. 
furlong  «      fur. 

nile,  «      m. 

league,  «      lea. 

1  degree  or  360th  part  of  t!i© 
earth's  circumference. 


yd. 
1  Id. 

H  =         1         tar. 
-     —      220     =r      40    =     1 
63860    =  6280     =    1760     =     820     =     8     = 
100  links,  4  rods,  OP  22  yards,  make  1  Gunter's  chain, 
therefore  is  equal  to  Y-j^^  inches. 

Eleven  Irish  are  equal  to  14  English  miles.     The  Paris  foot  !a 

inches,  and  the  French  metre  to  89-888  English  inches.  ^ 

4  inches  make  1  hand  (used  in  measuring  horses). 


m. 
1. 

Each  Liik 


8  inches 
18  inches  " 
8  feet  '< 
6  feet  " 
6  feet  « 
120  fathoms '' 


1  palm. 

1  cubit. 

a  common  pace. 

a  Roman  pace. 

a  fathom. 

a  cable's  length. 


SQUARE  MEASURE. 
62.  This  measure  is  used  for  estimafino-  artifinor.*  w««t 
such  as  flooring,  plastering,  painting,  paving,  &c.,  and,  iiJ 
short,  any  kmd  of  work  where  surface  alone  is  concerned. 
It  IS  always  employed  in  measuring  land,  and  hence  it  is 
frequently  called  Land  Measure. 


40 


MONET,  WEIOHTS, 


C8aox.L 


1 

A  square  is  a  four  sided 
figure  having  all  of  its 
8i<]es  equal  and  perpendi- 
cular one  to  another.  If 
the  length  of  each  side  be 
an  inch,  a  foot  or  a  yard, 
^c,  the  square  is  called  a 
square  inch,  a  square  foot, 
or  a  square  yard,  &c.  It 
will  be  observed  from  the 
adjacent  ffgure  that  a 
square  foot  contains  12  x 
12  or  144  square  inches, 
and  similarly  a  square 
yard  may  be  shown  to 
contain  8x3  or  9  square 
feet. 

The  denominations  of  Square  Measure  are  square  miles, 
acres,  rods,  square  perches,  square  yards,  square  feet,  and 
square  inches. 

TABLE. 

144  square  inches  make  1  square  foot,  marked  sq.  ft. 


1  foot 

=12  Inchei 

1 

.s 

©J 

l-H 
II 

1 

^^m 

^"" 



— 

— 



-^ 

1 

9  square  feet 
80;^  square  yards 
40  square  rods 
4  roods 
640  acres 


tt 
it 
« 
it 


eq.  m. 

144 

1296 

89204 

1668160 

6272640 


Bq.  ft. 
1 

9     = 

272^  = 

10890     = 

43560     = 


1  square  yard, 

1  square  rod, 

1  rood, 

1  acre, 

1  square  mile, 


u 
u 
tt 
<( 


sq.  yd. 
sq.  rd, 
r. 
ft. 
s.m. 


sq.  yd. 
1 

80i  = 
1210  = 
4840     = 


8q.  rd. 

1 
40     = 
160     = 


r. 
1 

4 


acre 
=     1 


63.  In  measuring  land,  Gunter*s  chain  is  used.    It  is 
divided  into  100  links. 

7//^  inches      make  1  link,  marked  1. 

100  links  or  4  rods  "     1  chain,  "  o. 

80  chains  «     1  mile,  «  m. 

lOOOO  square  links      "     1  square  cliain, "  gq.  c, 

10  square  chains    ^     1  acr^  <^  a. 


eiis, 


[SBOT.L 


Abts.  88-60.] 


AND  MEASURES. 


ei. 


are  miles, 
feet,  and 


sq.  ft. 
sq.  yd. 
eq.  rd. 
r. 
a. 
8.  m. 


acre 
:    1 

3d.    It  is 

1. 
c. 
m. 
sq.  c« 


41 


SOLID  OR  CUBIC  ME AStmE.  ~^ 

nf  H^;7^'f  °"''T'^  ''."'^^  ^^'  ^°^^«^  ^^«  solid  contents 
!„nil        /^''°^'  *'•     ^  '^'^^^  '^  *  ««^id  bounded  by  six 
equal  surfaces  or  squares,  and  having  eight  equal  edges 
It  IS  called  a  cubic  inch,  a  cubic  footror  I  cubic  yard?^! 

iirienfth!  """  '^^''  ''  ^^  ^^^^'  *  ^'''*  ^'  ^  y^^ 

which  is  equal  to  the  base,  contains  ^***- 

8x3  ov  9  square  feet ;    hence,  if  it 

were  only  one  foot  in  height  it  would 

contain  9  cubic  feet;  but  it  is  3  feet 

in  height,  and  must  therefore  contain 

9  X  3  or  27n5ubic  feet.     A  cubic  yard 

then  contains  3x3x3  or  27  cubic 

feet. 


■4 

<u 
eo 


'  ■ 1111  ■iinir'"'""  ■  [jt*^         rt  "yw 

I9vw!!'?r*  ?!?L^®?^^^'*  *^**  ^  «^bic  foot  contains 
i2x  12X 12  or  1728  cubic  inches. 

The  denominations  of  Cubic  Measure  are  cords,  tons, 
cubic  feet,  and  cubic  inches.  '        ' 


1728  cubic  inches 
27  cubic  feet 


TABLE. 

make  1  c.  ft.  marked  c.  ft. 

*40  eft.  of  round  timber,  or    >"    '""^^y^"      »■  7^ 
50  c.  ft.  of  sq.  or  hewn  timber  f  "     "^  *®°'         "  *o^- 
128  cubic  feet  make  1  cord  of  firewood,  marked  c. 
c.  in.  c.  ft. 

1/28     =       i  c  vd. 

46666     =     27     =     1 

CLOTH  MEASURE. 

„  ^5-  T.^®  denominations  of  Cloth  Measure  are  FrA«.k 
eus,  JjJpglish  ells,  Flemish  ells,  quarters,  nails  and  inches" 

^  *»  ISto  ff*  ^^  *•  ^^  *»"*°"*5^  "^  ^^  ^Wch.  whM  UWD.  will 


i 


.1 


it 

2:^  inches  (in 
4  nails 
8  quarters 

4  quarters 

5  quarters 

6  quarters 


in. 

H 
9 

21 
Sd 
46 
64 


na. 

1 

4 
12 
16 
20 
24 


M02?ET,  WIIOHTS, 

TABLB. 

.)  make  1  nail,        marked  na. 

"      1  quarter,        *<  qr. 

"     1  Flemish  ell,  «  Fl  e, 

**     1  yard,  «  yd. 

"     1  English  ell,  «  E.  e. 

«     1  French  ell,    «  F.  e. 


[9m  t 


qr. 
1 
8 
4 
6 
6 


Re. 

=     1  yd. 

=    li  =    1       Eng.  e, 

=    H  =     U  =    1       Fr.  e, 
=    2    =     H  =     1^  =    1. 


NoTE.--The  Scotch  ell  contains  4  quarters  1^  inch. 

DRY  MEASURE. 

66.  By  this  are  measured  all  dry  wares,  as  erain, 
beans,  coal,  oysters,  Ac.  '        o       > 

The  denominations  of  Dry  Measure  are  chaldrons, 
bushels,  pecks,  gallons,  quarts,  and  pints. 


TABLK 

2  pints  (pt.)  make  1  quart* 


4  quarts 
2  gallons 
4  pecks 
36  bushels 


1 
1 
1 
1 


pt 

2  = 

8  = 

16  = 

64  = 

2804  = 


qt. 

1 

4 

8 

82 

1162 


gal. 

=  2 
=  8 
=  288 


gallon, 
peck, 
bushel, 
chaldron, 


pk. 
=     1 

=  144     = 


marked  qt. 

"  gal. 

«  pk. 

«  bu. 

"  ch. 


bti. 
1 
86 


eh. 
1. 


•-nn^^v  S*«"<l»r<^  Of  Dry  Measure  is  the  Winchester  bushel.  This  Is  aa  uprteht 
S?K  «^,K;'''*f''  l"**""'"'*',^,'^,^^,!^  ^\^^  ^"«''«'»  ""^  ^«Pt^  8  inches.  It  conSSnt 
K^.^J^'ifn  <"''l^'  °'  V'^^^J^^-  Avdrdupols  of  pure  distilled  water  at  S' 
Ftthr.  and  80  in  barometer.  The  standard  unit  of  t)ry  Measure  In  the  United 
States  is  also  the  Winchester  bushel,  so  called  because  the  sUndard  mewSJ 
TrU^'J^^nt  Y^^  ?^  Winchester  England.  The  standard  unit  of  D^y  mISSS 
In  Great  Britain  is  the  Imperial  bushel,  which  is  an  upr^iht  cylinder  whoaein- 

iSiil^Sr*^  V^?^^  *"^^«  V"^  '^"P*^  8  inches.    l5  ^mLiSs  MIsTmTuWo 
Inches  or  80  lbs.  Avoirdunnia  of  nnro  ^mttu^A  «..»^.  -*  fl"*  »?-'--   --j  «". 
barometer  ~'' —  ""  *" —  —s-'—-'  ^wWi  a^  os    jt^aur.  sua  ou  m. 

wh-S^iTiK."?/"  **"ig.M*°^**?^l^y  ''**?'**'  allowing  for  a  bushel,  60  lbs.  of 
wheat,  66  lbs.  of  rye,  66  lbs.  of  Indian  corr  48  Ibc.  of  barley*  84  Iba.  of  oate.  M 

!*!V2  £?      "*•  "^  ***^  **  ^^  ^  buokwhd^  60.  IhJi?^/^^ 


ABn.6«-«&] 


AND  MfiASUBSflL 
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LIQUID  MEASURE. 
67.  Liquid  Measure  is  used  for  measuring  all  liquids. 
The  denominations  of  Liquid  Measure  are  tuns,  pipes, 
hogsheads,  barrels,  gallons,  quarts,  pints,  and  gills. 


TABLE. 


g 
4 

8 

82 

1008 
2016 
4032 
8064 


4  gills  (g.)  make  1  pint,        marked  pt. 
2  pmts  "    - 

4  quarts 
3!^  gallons 
2  barrels 
2  hogsheads 
2  pipes 
pt 


it 
(( 
(( 
a 
a 


1  quart, 
1  gallon, 
1  barrel, 
1  hogshead, 
1  pipe, 
1  tun;  , 


qt. 

gal. 

bar. 

hhd. 

pi. 

tun. 


1 
=       2 

=  8 
=     252 

=  504 
=  1008 
=  2016 


qt. 
1 
4  = 

126  = 
252  =7 

604  = 
1008  = 


gal. 

1  bar. 

3H  =  1  hhd. 

63  =  2  =     1 

126  =  4  =     2 

252  =  8  =     4 


PL 
1 
2 


tun. 
1 


both  liquid  and  dry  iSKr?  ^  ^      °'  *°**  ^  therefore  the  standard  for 

10  f£r\o^^^U''Tuli!'^  ^"°",'  sometimes,  howover,  in  casks  of  6  mis. 


TIME  MEASURE. 


68.  Time  is  naturally  divided  into  days  and  years— 
the  former  measured  by  the  revolution  of  the  earth  on  its 
axis,  and  thn  lafioi.  Kw  tK«  -/»... ^i..*.' -i»  ^i  .i  , 

'  -  —  — •*  "J  vuw  icvuiui/iuu  ox  cne  eartn  round 
the  sun. 

The  denominations  of  Time  Measure  are  yeari.  montha. 
wwks,  days,  hours,  minutes,  and  seconds. 


«: 
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•?  s 


MONEY,  WEIGHTB. 


[Sk».L 


TABLE. 


-I'd   JS" 


60  seconds  (sec.)  make  1  minute,        marked  min. 
60  mmutes  «     1  hmir  u       u 


60  minutes 
24  hours 

7  days 

4  weeks 
13  lunar  months  or       i 

12  calendar  months  or  I  make  1  civU  year,  marked  yp. 
365^  days  (nearly)  * 


It 


I 


1  hour, 

1  day, 

1  week, 

1  lunar  month, 


tt 
u 


b. 
d. 
wk. 
mo. 


see.      min. 
60  =     1     h. 
8600  =    60  =    1    da. 
86400  =   1440  =   24  =   1 
604800  =  10080  =  168  =   7 
3165'7600  =  626960  =  8766  =  866^ 


wk. 
1 


yr. 

1. 


The  twelve  calendar  months,  Into  which  the  civil  or  lesal  vear  is  AMAi^A 
•nd  the  number  of  days  In  eachTare  as  follows  .  ^  ^  amded, 


First  month,  January, 
Second    "       February 


has  81  days. 


Third 

Fourth 

Fifth 

Blxtb 

Seventh 

Eighth 

Ninth 

Tenth 

Eleventh  " 

Twelfth   « 


March 

April, 

May, 

June, 

July, 

August, 

September, 

October, 

November, 

December, 


81 
80 
81 
80 
81 
81 
80 
81 
80 
81 


<( 

<l 
«( 
U 

tt 
U 
M 
U 


1     xJ*®-^?™^®'  °'  ^^y^  *°  tJis  respective  montlu  xn»y  be  raeaUad  hv  MAAiia«f 
tag  the  following  well^nown  lines :  "*"""«  «»y  oo  recauea  Dy  reopUeot* 

Thirty  days  hath  September, 
April,  June,  and  November ; 
Februarv  has  twenty-eight  alone, 
And  all  the  rest  have  thirty-one ; 
But  leap-year  coming  once  In  four, 
February  then  has  one  day  more. 

«,««7i?®  "'IT^®!  **'  ^2^^ '°  ^'^^  ™'*"*^  ™ay  also  be  recollected  by  countinff  tho 
months  on  the /our  fingers  and  three  Intervening  snaces     Thuf  T»nS  «^ 

second  finger;  April  in  second  space;  May  on  third  finger-  June  in  thirS 

11^  \  '^'i^  r  \"*^,  ^°?«''5  -^"S^"*  on  «»*•  finger  (Bin^tkere  we  no  mijf 
^^"tS^'v^iP^T.**!'  ^°  *"*  SP'*^®'  *«•  Now,  when  counted  tbSlairth* 
SS     *'^''*  ^^  ^*^'  '^'"^  ^'^  *^«  ^"S^"'  »°**  *"  haviSJ  a)  only  &U  iTti  thJ 

1  .P V**^'"/*^?'"  '^  *b®  *''"«  elapsing  from  the  passage  of  the  sun  from  Mh», 
"^^TttS^™  ,*^'  eame  again,  and  ls%qual  to  sSdIX  Sm  Xa         **""" 

•duJ  1^  M?d^«  tt^^  ^  ^^*''  •^™™^°  "■«  y°o°«  differeat  a»tioa«,»nd  i« 


^.) 


[BIOV.L 


arked  min. 
"       h. 
"       d. 
"       wk. 
"       mo. 


ar,  marked  yr. 


wk. 
1        yr. 
2A  =  1. 

)gal  year  is  divided, 


BcalledbyrecpUeot* 


ted  by  counting  the 
Thus,  January  on 
fingers ;  March  on 

er;  June  in  third 
there  are  no  more 

Dted  thus,  all  the 

to  only  &U  into  the 

he  sun  from  either 
I.  486ee. 
oQjanctlonB  of  the 

rent  nations,  and  it 
lA^rtbtlrartb. 


Anft.M,M.] 


rT 
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This  additional  day  is  given  to  every  fourth  year,  in  order  tomata  th»  h^ii 
^i"  ^^'^.f  J"^*.*'®  r  «"••  I*  ^'^  originally  add Jd  by  repeating  thlfS-S  of  thi 
oalenda  of  March  in  the  Bonian  calendir-corrospondiug  A^^^^^^ 
aty  with  us.  The  day  was  called  the  intercalary  day, %om  the  ISlninferS 
to  nsert;  and  the  year  was  called  hissextife,  from  the  LaUn  6f  AwKe  and  .±: 
tiha,  sixth  (1.  e.,  s^m  calend,  taken  Pwicey  We  now  call  it  L Sp  Yea;  beca,«e 
it  leaps  a  day  more  than  a  common  year.  ^Thls  correction  wm  made  bvJuuI 
CiBsar,  emperor  of  Eome,  and  hence  the  civil  year  is  oftel  cSed  the  jJliaa 

The  addition  of  one  day  every  four  years  would  be  strlctlv  correct  if  th* 

solar  year  contained  865d.  6h. :  but  it  onlv  contains  ««viRfi    ^a^^of     " 

11m.  l2s.  less  than  886d.  6h.     Adding  1  day  e^verv  4  vears^Ci „«  f ST^  „^^-  *"" 

•of  e«es8of  4*m  488.,or  about  8  dly\Tr  TeV^ry^at!' Thu^^'L' jSK 

calendar  was  behind  the  solar  time,  since  the  Julian  year  was  longer  than  S 

This  correction  was  not  adopted  in  England  till  1752.  whpn  tha.  <>»»« 
men^^„ath.l«afJ.nMry.l,>.to«iy4a\fMt»S^,r?,Sddone°JS: 


The  difference  now 


amoJutoiVA^iJ^^"'  ^^  """""""^  *°  ^^^  Style 


69.  To  ascertain  whether  a  year  is  Lbap  Year. 

I^aJ'^Y^ai^ '?r''  y'°r}y\^^if  there  is  no  remainder  it  ii 
Jjeap  Year.  The  remainder,  if  any,  shows  how  many  years  hav6 
elapsed  since  a  Leap  Year  occurred.  ^  ^ 

are  not  dvtnaiOiA  hw  A  nnnaannon*]..  .i. •    "•  ~i^-.— o  - '""!  '-— 


.  J.    .   r.r  -•"--  J-""'"  tmLv,      Auuo.  II.  iB.  in.   nAnnrinn  iTnn  icnn   «~-»  -i/ 


i6 


kdlrtEt,  WEIOHWt 


pillMLl 


70.  TABLE  SHOWINO   THE   NTTMBER  OF   DATS   FROM   ANT  DAT   OF   OlfS 
MONTH  TO  THE  SAME  DAY  OF  ANY  OTHER  MONTH  IN  THE  SAME  YEAR. 


January^. 
February., 
March  ..... 

April , 

May , 

June 

July 

August 

September, 
October.... 
November 
December . 


To  the  same  day  of 


366 

S34 

306 

275 

246 

214 

184 

153 

122 

92 

61 

81 


81 
365 
337 
306 


90 
69 
31 


59 

28 

365 

334  366 
276 '304  835 
2461278  804 
216'243|274 
184  212  243 
158  181212 
123  151  182 
92,120,151 
621  90  121 


120 

89 

61 

30 

366 

384 

804 

278 

242 

212 

181 

161 


151 

120 

92 

61 

81 

366 

336 

304 

278 

248 

212 

182 


181 

150 

122 

91 

61 

80 

865 

334 

308 

278 

242 

212 


212 

181 

153 

122 

92 

61 

81 

865 

334 

804 

273 

243 


243 

212 

184 

153 

128 

92 

62 

81 

865 

835 

804 

274 


_jr«.   Feb.  M«.  ^April  M^  June  ^  Aug.  Sept.   Oct.  Inov.!  Dee 


278 

242 

214 

183 

1631 

122 

92 

61 

30 

866 

834 

1804 


3041834 
2781303 
245;276 
2141244 
1841214 

isslisr. 


123 

92 

61 

81 

865 

835 


158 

122 

91 

61 

80 
365 


A«n?L?w^'*  cot^nfe(/  /r(wi  any  day  of,  are  arranged  in  the  left- 
hand  vertical  column;  those  cmmted  to  the  same  day  of  are  intL 
IPPY^^ruontalUne ;  the  days  between  these  perioTlff^ndZ  the 
angle  of  mtersectton,  m  th^  same  way  as  in  a  common  table  ofmuf- 

points  of  time,  a  day  must  be  added  in  leap  years. 

than  the  8rd,  we  add  16  to^20,  and  obtiln  jRe  iSmber  rej^^^^^^^  ^"*" 

Sir—  "-"^  

wonld 
answer. 


EXAMPLES. 
1.  How  many  days  from  May  3rd  to  the  4th  of  next  July  f 
3.  How  many  days  from  July  4th  to  the  26th  of  next  DecembS? 
^^8.  How  miny  days  from  Mtroh  21st  to  tha.S8rd  of  "IL  lit  f Sit 


T6.1II.] 


122llE3ilSn 


41304835365 


Janaaryandthe 


AlTD  laAMTKBlL 


if 


Marth  f"^"  °^^  *^*^'  ^"*  September  28rd  to  the  2l8t  of  the  next 

oember^^"^  ™*°^  ^""^^  from  June  2l8t  to  the  22nd  oTthe  mxYV 

June'?  "^'^  °^*°^  '^^^^  ^^^"^  December  22nd  to  the  2T8t  if  *the*^next 

7.  How  many  days  from  March  2l8t  to  the  2l8t  of  "the  next'^jJue  ? 

of  thefare  ye'JrV'^'  '''"^  ^"^^'^  ^^*^'  ^^«'  tot^^em^^^^^^^^^ 
^  Ana.  248  days. 

the  c7nn  Jctr blCrfollo*i;  i^  °'  *"»*  '^^  ^*«^  ^'^.  ««d  ^«««'« .' 

the  ei^Ttifrtrrorr.^^^^^^^^^^^ 

theei^Sltf^ntti^V^^^^^^^^^^^^  «-,  would  .eaaura 

day,  or  861fl80»  la  a  natuS  Kml  dS^*  vibration.  In  an  artificial  wlSr 

CIRCULAR  MEASURE. 

u,J^'  S''^"'*'  Measure,  sometimes  called  Angular  Meas- 
vlvni!  "^^^>^^««^.b7  astronomers,  navigatorf,  and  sur- 
veyors,  for  measuring  angles  and  for  reckoning  latitude 
and  lonffitude,  and  the  motion  of  the  heavenly  Mies. 

The  denominations  of  Circular  Measure  are  signs,  de- 
grees,  minutes,  and  seconds. 

TABLK. 


60  seconds  (")  make  1  minute,  marked  * 
60  minutes  «     l  degree,       "      ° 

30  degrees  "     1  sign,  «     s* 

12  signs  or  360  deg.  1  circle,         «     c. 


60 
8000 

2908000 


1 

90 
1800 

aieoo 


1 

30 
800 


f. 

1 

12    = 


e. 
1. 
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MIBCELLANEOTIS. 


CSiCT.  L 


The  drontnferenee  of  every  circle 
it  eapposed  to  be  divided  iuto860 equal 
parts  called  degrees,  as  in  the  subjoin- 
ed figure.  Since  a  dejfroe  is  simply 
the  jj^  part  of  the  circumference  of 
the  circle,  It  is  obvious  that  its  length 
must  depend  upon  the  size  of  the  circle. 
If  the  circumference  be  860  miles  in 
length,  then  a  degree  of  that  circle  will 
be  one  mile  long ;  if  the  circle  be  360 
Inches  In  circumference,  then  a  degree 
will  be  one  inch,  Ac. 

The  division  of  the  circumference 
of  the  circle  into  860  equal  parts  took 
Its  origin  fi-om  the  length  of  the  year, 
which,  in  round  numbers,  was  sup- 
posed to  contain  860  days,  or  12  months 
of  80  days  each.  The  12  eigTia  corre- 
Bpond  to  the  12  months. 

The  term  miimts  is  from  the  Latin  minuMim  "  a  small  part"    The  term 
mdord   *°  abbreviated  expresaion  for  second  mlnntes,  or  minuteB  of  the  wo- 

MISOELLANEOUS  TABLB. 


*I3,  12  individual  things  make 

12  dozen " 

12  gross " 

20  individual  things  " 

'     24  sheets  of  paper..  " 

20  quires " 

112  pounds " 

200     "      

196     *'      

14      "      ...i 


(t 


1  dozen. 

1  gross. 

1  great  gross. 

1  score. 

1  quire. 

1  ream. 

1  quintal. 

1  barrel  of  pork  or  beef. 

1  barrel  of  flour. 

1  stone. 


BOOKS. 

A  sheet  folded  into  two  leaves  is  called  a.  folio. 

"    folded  into  four  leaves  is  called  a  quarto^  4i(h 
folded  into  eight  leaves  is  called  an  octavo,  or  8vo; 
fo)d?d  into  twelve  leaves  is  called  a  duodecimo  or 

i2mo.  ' 

folded  into  eighteen  leaves  is  called  an  18mo. 


(t 


74.  When  figures  are  written  by  the  side  of  each  other, 
thus, 

2587931272. 

the  language  implies  that  the  unit  in  each  place  is  equiva-' 
lent  to  ten  units  of  the  place  next  to  the  right ;  or  that  ten 

Ihf  place  immadiatel/  to  the  left. 


unit 


[SacT.  L 


Aim,  71-77.] 


t."    The  term 
tes  of  the  teo- 


f. 


4t(K 

0,  or  8voi 

odecimOf  or 

)me. 

ach  other, 


IS  eqmva- 
r  that  ten 
3  unit  of^ 


BfiDirOT105. 
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76.  When  figures  are  written  thus 

fe  Ti''   ^8-   "'•    <"'■  *• 

the  sixth.      '   "*  "^  "^*  ^^^^  •■  «■"!  20  of  the  fifth,  onVcr 

of- the  one  make  one  Z  o7tre  o^h^^  '""'  """^  »""« 

77  Bd     •  "^trcTTON. 

numbeV  fror„ae  if  to'tftiref  *lf«"omi„ation  of  a 

value  of  the  number.    For  examX'  ■v'"'"".'  ?"«"°g  tt« 
7  of  the  order  of  huJred,l,T^,'  '^  "«  "Jesire  to.reduc 
7  tmly  the  7  by  10,  »dt„^  „w'°''''^„'^!?°"'"''tion,  we 
"I'oh  are  equal  to  7  of  th?  «•  J*'''/"'''^'''^  order  C 
we  «ish  to  rWe  to  a  8tm  W^  7'^"'  "^  ^"«*^*.    If 
"ply  the  ten,  by  ten,  and  th?„    •  "^^omination,  we  mnl 
«•*»•  or  «m«&  mit,^hL        ?"'*'  "»  ^00  of'  the  Z 
A«arf«&.     '"  """''  *'"«''  are  just  equal  to  70  tZ  m  " 

*«&,  we  divide  by  10  An/*!,     "l*  ''"''''  <»■*'•  or  w 

the  ttirrfo^rf^  orl«„rf„™*  "'  ^^^  *°d  obtain  9  miits  of 

I  two  part.:.Z"^"°"  "'  o^oominate  numbera  i,  di^ded  into 

1- Wf rrX""Btt:Srd^-minatio„ 


60 


EEDUCTION. 


[8xoT.  L 


\i%1 


2nd.  To  reduce  a  number  from  a  lower  denomination 
to  a  biyher :  this  is  called  Reduction  Ascending. 


•       EEDUCTION  DESCENDING. 

BXAUPLE. 

78.  Beduce  £6  16s.  O^d.  to  farthings. 

£     8.    d. 
6    16    0^ 
20 

136  Bhillings  =  £6  16a. 
12 

1632  pence  =  £6  168.  Od. 
4 

6629  farthings  =  £6  Ifle.  Oid. 

ExpiAWATiow.— In  this  example  we  multiply  the  JE6  by  20,  beeavxe  each 
ponnd  is  eqiinl  to  20  shillinRs;  6  ponnfls  an-  tht-rcibre  equal  to  120  Bhilliijrs, 
and  the  Itf  shillini^B  given  in  the  question  make  1S6  slilllinffr^.  Then  we  multi- 
ply the  number  of  shillings  by  12,  lecaune  each  shilling  is  equal  to  12  pence, 
ano.  since  there  are  no  penre  in  the  question,  wo  simply  set  nown  the  result 
1032  pence.  Liistly,  we  multiply  the  1082  pence  by  4,  lievamt  each  penny  ig 
eqnitl  to  4  farthings,  and  to  the  result  we  add  the  one  farthing  given  in  the 
question. 

From  the  above  example  and  solution  we  deduce  the 
following — 

ULB. 

Multiply  the  highest  given  denomination  by  that  quantity  which 
expresses  the  number  of  the  next  lower  contained  in  one  of  its  units; 
and  add  to  the  product  that  number  of  the  next  lower  denomination 
vikich  is  found  in  the  quantity  to  be  reduced. 

Proceed  in  the  same  way  with  t fie  result;  and  continue  the  pro- 
cess until  the  required  denomination  is  obtained. 


Exercise  6. 

1.  How  many  farthings  in  23328  r      o? 

2.  How  many  shillings  in  £348  ? 
8.  How  many  pence  in  £38  10s.  ? 
4.  How  many  pence  in  £58  ISs.  ? 

6.  How  many  farthings  in  .£68  13».? 

6.  How  miiny  farthings  in  £59  18».  6}d. 

7.  How  many  pence  in  £63  0«.  9d.  ? 

8.  How  many  pounds  in  16  cwt.,  2  qrs.,  16  lb.  ? 

tk       EXa«.w  ««*..•«•-  .^..^  J^  t^    t  J X        n    -      -        1  /I    11       <^ 

5?.    Cvrr   ii:=^jr    pu-I-UCS  lU.  ii  UWl.,   O  qFB.,    iO  iO.  7 

10.  How  many  grains  ia  3  lb.,  6  oz.,  12  dwta.,  16 


Ans.   98312. 

Ans.   6960. 

Am.  9240. 
Ans.  14076. 
An^.  66304. 
Ans.  67291. 
Ans.   16129. 

Ans.   1666. 

A'lis,   1491. 
grains  t 

An»,   19984. 
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Ans. 
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Ans. 
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Ans. 

1B129. 

Ans 

.  1666. 
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11.  How  many  grains  in  1  lb.,  n  oz.,  16  dwt..  14  graina  ? 

|fH::::;-j;s^^?S.S:?-on)yea..    ^-.s 

15.  aow  many  square  yards  in'  74  square  perches^  '      *^^^*'^- 

16.  How  many  square  yards  in  46  t^sf f^Jif  ?,«  ^^^ J^^' 

17.  How  many  square  acres  in  767  square  miles?     ^"-  ''''''' 

18.  How  many  cubic  inches  in  767  cubic  feet? 

19.  How  many  quarts  in  767  peclis  ? 
-iO.  How  many  pints  in  797  pecks? 


Ans.  490880. 

Ans.  1326876. 

Ans.  6136. 

Am.  12752. 


REDUCTION  ASCENDING. 


12)214086fd. 
20)1 78408^  6|d. 
£892  08.  6fd.  =  866347  farthingB.     • 

/(Mir  tarthi  jfs  as  ofte  as  nowlhl«  fi  ™  .u  ^  ^P**^  remains  after  tbkine  awaw 
thns  obtain  85(kH7  forth?  Sreq^alt^liSlfi'*^^^^^  T"«'  "e  furtblS     w5 

Ji^'-'Vhe  pence  by  12,  ft^SSeveiXnoHr^  *"<' '^ '^tl'injw.  Tlien  wj 
and  what  remaim  after  tai^ins?  12  pSce  as  oft.n  V*'"^''?i^°'i"  ""«  sli'mn^, 
must  be  pe  ch.  We  thus  UMcertjiin  t huf  oi^ao»  '^^"  "*  possible  from  the  ne  ce 
to  17840  shilling  an.l  6  pencTffiifl''"i'^'a^^         ?."''  ^  ferth,n^  ,.r.  E?u3 

followLll    "^""  '^^!'  "°^  ^^^-^^i^-^  ^e  deduce  the 

EXKBCISB   6. 

1.  Reduce  32756  farthings  to  pounds,  shillings,  and  pence. 

«.  Reduce  2864^  t,v»»  «..;«-  * ...  .        '^*"-  ^34  2s.  6d. 


-4iw.  4  lb.  1  0*.  1  dwt  8 
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8.  Reduce  807024  yards  to  miles,  furlongs,  &e. 

Ans.  225  m.  4  ftir.  26  r.  1  yd. 
4.  How  many  hours  are  there  in  28686  seconds  ? 

Ans.  7  h.  67  min.  16  sec. 
6.  How  many  cwt.,  qrs.,  and  pounds  in  1666  pounds? 

Am.  16  cwt,  2  qrs.  16  lb. 

6.  How  many  cwt.,  &c.  in  1491  pounds? 

Ans.  14  cwt.  8  qrs.  16  lb. 

7.  How  many  pounds  troy  in  115200  grains?  Am.  20, 

8.  How  niany  pounds  in  107620  oz.  avoirdupois?      Am.  6720. 

9.  How  many  cubic  feet,  &c.  in  1674674  cubic  inches? 

Am.  969  feet,  242  inches. 

10.  How  many  yards  in  767  Flemish  ells? 

Am.  676  yards,  1  quarter. 

11.  How  many  leagues  in  183810  feet? 

Am.  11  lea.  1  m.  6  fur.  20  rd. 

12.  How  many  cubic  yards  in  138297  cubic  inches? 

Am.  2  c.  yds.  26  ft.  57  in. 
18.  How  many  cords  of  wood  are  there  in  67893  cubic  feet*? 

Am.  630  cords,  68  cub.  ft. 
14.  In  8661829  seconds,  how  many  weeks? 

«  Am.  6  wks.  6  dys.  6  h.  28  min.  49  sec. 

16.  In  1697  quarts,  how  many  bushels? 

Am.  49  bushels,  S  pks.  1  gal.  1  qt 
16.  In  1000  cord>feet  of  wood,  how  many  cords? 

Am.  126  cords. 
!7.  In  10,000"  how  many  degrees?  Am.  2°  46'  40" 

18.  In  70,000  square  links,  how  many  square  chains? 

Am.  7  square  chains. 

19.  In  11621  grains  apothecaries'  weight,  how  many  pounds? 

Am.  2  lbs.  0§  0  3  03  1  gr. 

20.  In  26026  square  feet,  how  many  roods  ? 

Am.  2  r.  16  sq.  ]».  17  sq.  yds.  8  sq.  ft.  86  sq.  in. 


REDUCTION  OP  THE  OLD  CANADIAN  CURRENCY  TO  THE 
NEW  OR  DECIMAL  CURRENCY. 

80.  EzAMPLir.— Reduce  £76  14s.  lOfd.  to  cent& 


£78x400  =:    80400  cents. 

14a.  X  80  =s       280     •• 

10|<L=4S  flff.  X  64.12  3        17H  " 


EZPLAKATIOV.  —  W«      tnultlplT 

JS76  by  400,  becaus*  each  pound  b 
equal  to  4  dollars  or  400 .cents ;  next 
we  multiply  14,  the  number  ofshiN 
Hnjra,  by  20.  heeaute  each  hhilling 
ig  AAiiftl  to  90  QAfiffit  lastly  7s  muU 


«7«14^10|d.  sa=    80e97Hot«.       ,^  ™„^, ,.,.  _  ..^,,,,^  ^,,^  ^^,.,^,^ 

tlply  the  namber  of  firttalnffs  in  th«  pence  and  farthinfcs  by  6  ati<i  dtvi'de  tfie  r^ 
Milt  br  12.  h^atut  each  fkrthit'ff  Ir  equal  to  -f,  of  a  cent. 

Tut  MMh  flurtMng  li  equal  to  %%  ot  %  cant  is  •vldent  flxun  ths  flwl  tint 


*»«»,»]  MOAPtTCTLATIOir. 

toOoZg^  "•""•  """Ple  «nd  solution  we  deduce  the 
^'-'^^tl'tStyj^^'^  *'%»  «y  80,  a«<i  ,,*.  ^ 

S«>m  pence  av4  fanhZ    ^}^ '^'■Jf'^l<i'^'thZan\£Z 
W««.^  "*  ""/^^  <»  c««.,  and  a.  re^i^i  j.  ^„„„, 

1    TTrt«  Exercise  7. 

4-  HrZ°^'^?.*«  «»^  t»»ef;'ii  f?|S'v^  '''**''  or  }n9.66^  cents. 
^-  ^-3^  doUars  and  cents  arlfheVe  in  £69  it^^'v*  ''''''' 

6*  HoJSf  ^^""*™«d<'ent.in  llrw'd'v  ^ ''°*«'/^'«'2^9-10. 
6.  Ho^n^any  dollars  and  cents  in  £17  i*6ae|d.?  ^'"-  *''^^*- 

8*  Hn^  "'"^  ?°"*™  an<J  cents  in  £87  ?  ^'w.  171  -29^. 

8.  How  many  dollars  and  cenS  in  tfJ  n  «^  «        -^««-  $848-00 

_  ^'  -4n«.  $9-98}. 

RECAPITULATION. 

arranged.  "'  """''''  "^  knowledge  systematically 

^|"1^''"°4"'^^^^^  serving  to  facilitate  the 

seienc;.  '''^  '"'*"  "^  «»  ««  based  upon  the  principle,  of 

Mmbers  and  ^e^1/„l^r!:!.t'»r^?  thepro;».,rt„of 
opemtions  of  anthmeticirrfoXded"'"'''  ""  *'^'"'"«"y 
Arithmetic.'  '"""•  '-^  ""■'*'»«"•«  «  called  Theoretiorf 
Vll  Tl..a«o/ar.-M;„^.,i,c.n.dI.raoticdArith««^ 
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Vm.  Practical  Arithmetic  is  the  application  of  rula 
based  upon  the  sciense  of  numbers,  to  practical  purposes, 
as  the  solution  of  problems,  &c.  i.         r 

IX.  Numbers  are  expressions  for  one  or  more  things  of 
the  same  kind. 

X.  Unity  J  or  the  unit  of  a  number,  is  one  of  the  equal 
things  which  the  number  expresses. 

XI.  Numbers  are  divided  into  two  classes,  viz. :  simple 
or  abstract  numbers;  and  applicate,  concrete,  or  denomi- 
nate numbers.  . 

XII.  An  applicate,  concrete,  or  denominate  number  is  a 
number  whose  unit  indicates  some  particular  object  or  thing. 

XIII.  A  simple  or  abstract  number  is  a  number  whose 
unit  indicates  no  particular  object  or  thing. 

XIV.  Numbers  may  be  expressed  either  by  words  or  by 

characters.  .       n  j 

XV.  The  expression  of  numbers  by  characters  is  calied 

Notation.  , ,      , 

XVI.  The  reading  of  numbers,  expressed  by  characters, 

is  called  Numeration. 

XVII.  The  characters  we  use  to  express  numbers  are 
either  letters  or  Jlgures.  .       n  j 

XVIII.  The  expression  of  numbers  by  letters  is  caiiea 

Roman  Notation.  .       n  j 

XIX.  The  expression  of  numbers  by  figures  is  called 

Arabic  Notation. 

XX  In  the  Roman  Notation  only  seven  numeral  letters 

are  used,  viz. :  I,  V,  X,  L,  C,  D,  M.        '     ,      ^  „ 

XXI  When  these  letters  stand  alone,  1  denotes  one,  v 
Jive,  Xten,  l^  fifty,  C  one  h%ndred,  D  five  hundred,  M  one 

thousand.  ,  ,  *«*«^-- 

XXII.  AH  other  numbers  are  expressed  by  repetitions 

and  combinations  of  these  letters.  .    ,   w^ 

XXIII.  In  combinations  of  these  numerical  letters, 
«^orv  fimA  a  l«tter  is  repeated  its  value  is  repeated  ;  also 
whei  a  letter  of  a  lower  vklue  stands  before  one  of  a  higher, 
its  value  is  to  be  subtracted ;  bit  when  a  letter  ot  a  lower 
comes  directly  afttr  one  of  a  Ligher  value,  its  value  li  to 
Veaddtd* 
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♦•  ^\  "  °7  ^^^^  ^""®^  o^er  a  letter  or  combinir 
tion  of  letters,  multiplies  the  value  by  one  thousand  As 
we  have  already  a  character  forgone  thousand,  viz.,  M  and 
can,  by  repeating  it,  express  two  or  three  thousand,  we  do 
^^^^^^^  ^'^^  I»  ^r  combinations  into  which  it  enters 

t.n^m '^vT^''*^^'  ^^-""^^  ^""^'^  "^^J  IX  was*  writ- 
T^      III  ^^  ""^^  ^"^^'^  XXXX,  &c. ;  D  was  written 
iQ,  and  M  was  written  CIq.     Affixing  C  to  Iq  increases 
Its  value  ten  times— thus  Io=500;  Ido=5000  •  laar^ 
.=^0000,  &c     Prefixing  C  aSd  affixing  ?pto  Gloincl^a^^s 
Its   value  also   ten   times,  thus   CIn=1000:    CCrArv- 
XXVI.  The  figures  or  characters  used  in  the  Arabic  or 
common  system  of  notation  are  1,  2,  3,  4,  5,  6  7  8  9  0 
one  two  three,  four,  five,  six,  seven,  eight,  nine,  iero.  '    ' 
AAVll.  ihe  first  nine  of  these  characters  are  called 
significant  figures,  because  each  one  has  always  some  value 
or  denotes   some   number.     They  are  also  called  digits 
(Lat.  digitus,  '«a  finger"),  from  the  almost  universal  habit 
ofcountmgon  the/?i^er*. 

XXVIII.  The  last  or  zero  is  called  a  cipher  or  nornqht 
because  it  is  valuekss,  that  is,  stands  for  nothing,  Tt  is 
not,  however,  useless,  since  it  serves  to  give  the  significant 
figures  their  appropriate  places.  g"mcani; 

XXIX.  When  the  0  stands  to  the  left  of  an  integral 
number  or  to  the  right  of  a  decimal,  i.  e.  when  it  does  not 
come  6./..^,n  the  decimal  point  and  some  significaut  fiff- 
ure,  It  IS  both  valueless  and  useless,  ^ 

tlipfl^nV  T^^'^'^'  ]'  ^.'  '^'  ^'-  '*^"^^°S  immediately  to 
the  left  of  the  decimal  point  expressed  or  understood/are 
called  5m^/g  units,  or  units  of  the  first  order, 

XXXI.  The  decimal  point  is  a  small  dot  or  point,  used 
to  mlicate  the  position  of  the  simple  units 

th«  Wf^V; J^®  ^'f'^  ^  ^'  ^'  ^'-  '^^°^>"^  ^"e  place  to 
the  le  t  of  the  simple  units,  ^re  called  tens,  or  units  of  the 

second  order  to  the  left.     Wh^n   th->v  «t'>"'i i— " 

„nL"5f  tV  *«  »™P'«  ""it.  they  are  caUed  t^th»,  or 
umtB  ol  the  neeond  order  to  the  right. 


.^1 
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XXXIir.  The  digits  1,  2,  8,  <fec.  when  standing  two 
p.aces  to  the  left  of  the  simple  unit,  are  called  hundreds 
«  r  units  of  the  third  order  to  the  left.  When  standing 
t  vo  places  to  the  right,  they  are  called  hundredths,  or 
i.iuts  of  the  third  order  to  the  right,  <fec. 

XXXIV.  Commencing  at  the  simple  units  and  pro- 
r  ceding  to  the  left,  we  have  units  of  the  first  order  or 
^•mple  units;  next,  units  of  the  second  order  or  tens  • 
i:  jxt,  units  of  the  third  order  or  hundreds  ;  next,  units  of 
we  fourth  order  ctr  thousands ;  next,  units  of  the  fifth' 
order  or  tens  of  thousands,  <fec.  , 

^  XXXV.  Commencing  at  the  simple  units  and  proceed- 
ing  to  the  right,  we  have  units  of  the  first  order  ox  simple 
vjiits;  next,  umta  of  the  second  order  or  tenths;  next, 
uaits  ot  the  third  order  or  hundredths;  next,  units  of  the 
/  jurth  order  or  thousandths  ;  next,  units  of  the  fifth  order 
i-r  tenths  of  thousandths,  &c. 

XXXVI.  Each  digit  has  two  values,  viz. :  a  simple  or 
(usolute  value,  and  a  local  or  relative  value. 

XXXVII.  The  simple  or  absolute  value  of  a  digit  is  the 
Mlue  It  expresses  when  simply  considered  as  representing 
a  certam  number  of  repetitions  of  the  digit  one. 

XXXVIII.  The  local  ar  relative  value  of  a  digit  is  the 
^  alue  It  expresses  when  considered  as  occupying  a  certain 
josition  with  reference  to  the  decim'al  point. 

XXXIX.  The  ratio  of  one  number  to  another  is  the  re- 
I  iion  which  one  bears  to  the  other  with  respect  to  magni- 
T  ide,  when  the  comparison  is  made  by  considering,  not  by 
iow  much  the  one  is  greater  or  less  than  the  other,  but 

^'  '^  Y/^^wr  ^-^  ^^^^^  ^^  contains  it,  or  is  contained  in  it. 
When  several  numbers,  or  groups  of  units,  are  so 
.' ranged  that  the  second  and  third  have  the  same  ratio  to 
<'ne  another  as  the  first  and  second,  and  the  third  and 
r)urth  the  same  ratio  as  the  second  and  third,  <fec.,— they 
(ihe  numbers  or  groups  of  units)  are  said  to  have  a  com. 
'iron  ratio, 

XLI.  The  common  ratio  of  our  system  of  numbers  is 
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oMers  increase  or  decrease  from  one  another  in  a  ten  fnU 
proportion,  i.  e.  that  10  units  of  any  one  Sr  ma^etlf 
"°vt1t^°'^'  Wgher,  and  vice  ve^sd,  *^'  °°^ 

A1.11.  A  system  of  numbers  is  called  a  binarv  ternnr« 

iUII.  To  facilitate  the  reading  of  a  number  we  HWM. 
rt  into  penod,  of  three  places  each,  by  plSsraral^^ 
pomt,  after  every  third  figure  right'a/dUKEa! 

?♦  vT^I'  ^^'®/^^^«^  <^^der  used  in  any  reading,  whether 
It  be  thousands,  units,  hundredths,  tenths  of  thfuslndthf 

tio^n  to  the  part  or  whole  of  the  number  used  in  the  read- 

XLVI.  Numbers  to  the  left  of  the  decimal  point  are  in 
^rar7e^,t"S'  ^^^ >^« ^ght ofTe'/e^rai 
XLVII.  A  number  is  multiplied  by  10  every  time  tha 

briSrjirtr^'^^  r^^^  tbe^ighVanVridtd 

the  left      Thn^l-  ^^T^}  P°^°*  ^«  ^°^«d  ^^^  Pl^e  to 
tne  left.     Thus,  moving  the  decimal  point  two,  four  or  six   ■ 

?lTnA  ^^*^«^,°»"l«Plie8  or  divides  the  number  by  100 
or  AVft'^^^^^^  ^"^'^^  *«  ^'  --^  ''  ^^-  right 
.T,^'^^IV^  ''^'"^^^  ™*y  ^«  read  in  several  ways  by 

tetta;rAai^  ^^-^'^  ""^'-  ^''-  '^'^^■ 

1th    Pi»-  ♦u-.J.jIV  -  J**^^5  7^'^ -'^''"^«  *^"  tenths,  and  fnnr  i,nT,/?,-j*i.- 
^^.-_ -.,,,  ..„„^u,»ayen  hundred  .nd  aixty-two  t«ntVar»nd7oar^hun: 

Bth.  riftj^vM  thonttad,  .ix  liundred  tad  tw.nty.four  hu.dr.dtt* 
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.    dth'"  ^^*  fanndred  and  seven  thouaand,  six  hundred  and  twtnty-tont  hun- 

llu'  f  J'^y'S^^*"  tens,  and  six  hundred  and  twenty-four  hundrodtbs, 
o!r  Sll®  ""n^red  nnd  seventy-six  units,  and  twenty-four  hundredths 
1  n  i  ^^y'^^^  tens,  sixty-two  tenths,  and  four  hundredths. 
.    jiS  ""t?**^®  hundreds,  seven  hundred  and  sixty-two  tenths,  and  four  hun- 


Exercise  8. 


MISCELLANEOUS  PEOBLEMS. 

1.  tleduce  6789684  links  to  acres,  and  prove  by  reducing  the 
result  to  links. 

2:  Read  67845398678904  and  6900704060040000-00060604. 

3.  Set  down  4769  in  Roman  numerals. 

4.  Make  42986  ten  thousand  times  greater. 

6.  Reduce  £16  ISs.  6|d.  Old  Canadian  Currency  to  Dollars  and 
Cents. 


6.  Read  LXXVMMCMXCI. 

7.  Write  down,  in  Arabic  numerals,  six  hundred  and  five  b'illions, 
seventy  thousand  and  sixteen,  and  nine  millionths. 

8.  Make  469789  one  hundred  times  greater. 

9.  Read  the  nnraber  6798  in  all  the  ways  it  can  be  read.    (See 
Recapitulation  XLVIII.) 

10.  Divide  69800463  by  one  million. 

11.  Divide  8439  by  ten  thousand. 

12.  Multiply  6789  by  one  hundred  thousand. 

13.  Multiply  60432986  by  ten  millions. 

14.  Write  down  one  quadrillion  one  billion  one  thousand  and  one. 
and  one  trillionth. 

15.  Write  down  seven  thousand  six  hundred  and  mne  tenths  of 
millionths. 

16.  Read  90807060604030  and 
4004040400400000060432'01010203040506. 

17.  Reduce  0789463  uxchoa  to  «cres,  and  prove  by  reducing  the 
result  to  inches. 


ti 
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wenty-fonr  hnn* 

ndredths. 

hundredths. 

hs. 

i,  and  foar  hun- 


tio».  LI 
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reducing  the 
0060604. 

0  Dollars  and 

1  five  billions, 
3  read.    (See 


and  and  one, 
ae  tenths  of 


reducing  the 


^ 


18.  Reduce  617  cord-feet  of  wood  to  cords. 

19.  Reduce  91867  cubic  feet  of  wood  to  cords. 

20.  Write  down  718,  614,  499,  999,  8648,  96149,  163986,  and 
444444  in  Roman  numerals. 

21.  Read  CCCXXXIII,  MCMLXXXIX,  and  MI. 

22.  Read  6129  in  as  many  ways  as  it  can  be  read. 

23.  Give  all  the  readings  of  634986. 

24.  Give  all  the  readings  of  19-639. 

26.  Reduce  ISs.  9^.;  £6  2s.  lid.;  3s.  Id. ;  and  £189  7s.  4id. 
to  dollars  and  cents. 

26.  Give  all  the    readings  of  the    number   |69'863   Federal 
money. 

27.  Give  all  the  readings  of  9  bush.  3  pk.  1  gal.  8  qts.  1  pt. 

28.  Were  the  years  1693,  1866,  1728,  1649,  867,  444,  1600,  and 
927,  leap  years  or  not  ?    If  not,  how  many  years  after  or  before  leap 

29.  How  many  days  from  this  to  the  17th  of  next  March  ? 

3f).  Answer  the  following  questions :  What  is  the  meaning  of  the 
symbols  £  s.  d.  and  q.  ?  In  the  expression  "  >  Vg  "  what  does  the 
long  mark  (/)  represent?  What  is  the  derivation  of  the  word  ster- 
liug?-  Why  are  the  pound  and  guinea  so  called?  What  is  the 
derivation  of  the  sign  $?  What  is  the  derivation  of  the  words 
"grain,"  "pennyweight,"  "ounce,"  and  "inch"?.  What  is  a 
*'  carat "  ?  What  is  a  square  ?  Show  that  a  square  yard  contains  9 
square  feet.  Show  that  a  cubic  yard  contains  27  cubic  feet.  What 
is  a  cubic  yard  ?  What  is  meant  by  a  ton  of  round  timber?  What 
must  be  the  dimensions  of  a  pile  of  wood  in  order  that  it  shall  contain 
a  cord  ?  What  is  meant  by  a  cord-foot  f  What  are  the  dimensions  of 
the  Imperial-bushel  /—of  the^JVinchester-bushel  ?  Which  of  these  is 
our  standard  ?  Which  that  of  the  United  States  ?  How  many  pounds 
of  wheat  go  to  the  bushel  ?— of  rye  ?— of  oats  ?— of  barley  ?— of  peas  ?  • 
—of  beans?— of  buckwheat?— of  Indian  corn?  What  is  our  stand- 
ard for  liquid  measure  ?  How  many  cub'c  inches  of  water  are  there 
in  the  Imperial  gallon  ?  How  many  pounds  Avoirdupois  ?  What  are 
the  standard  gallons  of  the  United  States?  Explain  why  a  day  is 
added  to  every  fourth  year.  What  is  the  origin  of  the  divisions  of  the 
circle  into  degrees  and  signs  ?  What  is  the  derivation  of  the  terms 
"  minute  "  and  "  second  "?  How  many  sheets  of  paper  are  there  in 
a  quire  ?  How  many  quires  in  a  ream  ?  How  many  pounds  are 
there  in  a  barrel  of  flour  ?  What  is  the  meaning  of  folio  ?— of  4to  or 
quarto  ? — of  8vo  or  octavo  P-H)f  12mQ  or  duodecimo  ? — of  16mo  ?— of 
18mof 
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QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 


«•  ^?^««2iS^T?£l,^^^  «A««,  Jrr/.  r«/fer  to  the  arUcU,  in 

arHolMqrtfU  SeaUoT^       ^rab,o  numerals,  thua,  Id,  r^^rto  the  m^H 


1. 
& 


T. 

9. 
11. 


\ 


18. 


1«. 
17. 

la 

19. 
20. 
21. 
22. 
28. 
24. 


Whatlswslencef  (I.) 

3&r.f.'?fv7i°,'°  «»•«"' 

what  are  numbers  ?  (IX  ) 

What  Is  Notation  f  (XV.) 
w  hat  Is  Numeration  ?  (XVI  ) 


8.  Whnt  is  artf  (II.) 

4.  Is  arUhraetlo  a  science  or  an  art? 

^fviin    P'"'^^'**^     arithmetic  f 
What  is  the  unit  of  a  number?  (X  ) 


8. 

10. 
12. 

14. 


SS. 

f«. 

27. 

2a 

29. 
80. 
81. 

/  82. 
8a 
84. 
8ft. 

se. 

87. 
8a 


_---.  .a  „u,„eroi,ionr  (XVI) 

What  I,  Arabic  Noiaiion  f  (XrV?'' 

?Pj;K:;ffa''i^^ 

When  a  letter  of  a  low«r  f«  V.i  ^  ri  Ptnted,  what  docs  it  indicatP »  Vvtttt \ 
^It  indicate?  (XXIIL  ' '"  ^^''^  ^«^"'«  "«^  «'  •  higher  vS/Aafffl 
Wilt  n  a  letter  (»f  a  lower  la  r.io„„^    «t 

•ortion?  (XX^." 

Is  the  cipher  of  any  value  9    Utt^t-      ^  (XXVIII.) 
Whfln  i«  ♦»,,.  „<!.?!:£  __!."? '..  "  Jt  ol  any  use?  (XXVUT  n 


Dortion  ?  (Xxf )  ^^  "?*^  <^  'O  increased  in  value  in  ten-fold  pro- 


.4a 

41. 

42. 

48. 

44. 
4ft. 
46. 
47. 

4a 
4y. 


When  la  tho  c  pher  or  0  L/A  tf  /  ''f  ""^  "^^J"  (.XXVlII.) 

S't  '""^  "'"'"^  --"-'"'^  ""'--H  L.r 

What  is  rne^t  K*  .1^*±  °"-?.?""?lL'L«-  bears  to  another*  ^tttt^  > 

What  is  meant  by  mwIm  thatTft  Vi"  A"^^^  *'"  ' 

bm^f  (XLI.)^'*^°*"""^^«»««>fflnioa  ratio  of  ourn«««nfl^««„H 


N 


PUPIL. 

o  the  arUcUa  in 
to  th4  nvmb§rtd 


Boee  or  an  art?      / 

»  of  aiithtnetio  ^ 

tl     arltbmetlor  ' 

tnnmber?  (X.) 
ot  denominate 

lods  may  num- 
1?  (XI v.) 
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IXAMINATIOW  QUI8TI0NI. 


00. 


XXII.)     ' 

»iey  rxxin.) 

ue,  what  does 
,  what  does  it 
on  f  (XXI 7.) 
?  (XXIV.) 

ten-fold  pro. 
(XXVI.) 

vn.)    ' 


'  (XXX.) 
to  the  leAf 
>  the  right? 
uidth8,<Jcc.r 
to  the  right. 


rr-v  \ 


^ciLIH.)"""^'  "'•■"    H..W  m,nj  pl.„.  .„  Uier.  ta  mcI,  „ri„d, 

^  When  fl.^,r  ""'"'»«'r  be  rea.l  in  several  wars?  (TCl  vttt  x  H— 

s-  ,^Ka'o£r,tt>  "  •"•  "^'  "^  "^^ 

82.  How  are  links  rt^n^^A  ♦  ^    Answer  aft« 

88.  What  are  thrd2.1,"„*??«l?r.^5L^.^^  Answer  after  mo... 


.^  ^.f ■  £i  wL  . .     "•""o '««  "f  wood 

mqfnmto  ■  *  Wjj»tIfaaord;/bo«/ (mJ^ 


FUNDAMENTAL  BULEB. 
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8T.  Wlvit  are  the  deiiomlnatlonB  of  Cloth  merware  »    Give  the  tahle.  (68.) 

88.  How  aro  English  ells  reduced  to  Incheo  ?  (60  and  78  )    Answer  after  model. 

8a.  What  aro  the  dtinoiiiinatlons  of  Dry  tueasure  f  Give  the  table.  (66.) 

90.  IIow  oro  pints  reducf  d  to  chaldronw  ?  (66  and  79  )    Answer  after  model 

91.  What  ore  the  donomlnationa  of  Liquid  measure  f    Give  the  table.  (67.) 

92.  IIow  are  tuns  reduced  to  gills?  (67  and  78.)    AUHWer  after  model. 
98.  What  are  the  denominations  of  Time  measure?    Give  the  table.  (68.) 

94.  IIow  are  seconds  reduced  to  years?  (68  and  79.)    Answer  after  model 

95.  Name  the  months  and  the  number  of  days  In  each.  (68.) 

96.  What  Is  the  Solar  year  and  its  length  ?— the  Sidereal  year  and  its  leasth  f— 

the  Civil  year  and  its  length?  (68.) 
97  How  can  we  ascertain  whether  ony  given  year  be  Leap  year?  (69.) 

98.  Show  that  the  unit  of  time  is  the  basla  of  the  units  of  leugth,  mass  or 

capacity, nnd  weight.  (71.) 

99.  What  are  tho  denominations  of  Circular  measure  ?    Give  the  table.  (72.) 
10ft  Upon  what  does  the  long-  h  of  a  degree  depend  f  (72.)    How  ai-e  deKreea 

.reduced  to  SiCcoDdc  ?  (7i:and78.) 


SECTION  IT. 

FUIIDAMENTAL    RULES. 

1.  Arithmetic  may  be  divided  into  four  parts : — 

1st.  The  Arithmetic  of  Whole  Nnmbers,  or  that  ivhich 
treats  of  the  properties  of  entire  units. 

2nd.  The  Arithmetic  of  Fractions,  or  that  which  treats 
of  the  parts  of  units. 

3rd.  The  Arithmetic  of  Ratios,  which  treats  of  the  re- 
0  lations  of  numbers,  whether  integral  or  fractional,  to  each 
other  and  to  the  unit  1. 

4th.  The  Application*  of  Arithmetic  to  practical  and 
useful  purposes. 

2.  The  Arithmetic  of  Whole  numbers  includes  Addi- 
tion, Subtraction,  Multiplication,  Division,  Involution, 
Evolution,  <fec. 

3.  The  Arithmetic  of  Fractions  may  be  divided  into 
two  parts  :^— 

Ist.  Vulgar  or  Common  Fractions,  in  which  the  unit  is 
divided  into  any  number  of  equal  parts, 

2nd.  Decimal  Fractions  in  which  the  unit  is  divided 
according  to  the  scale  of  ten, 

4.  The  Arithmetic  of  Eatios  relates  to  the  comparison 
of  numbers  with  respect  to  their  quotients,  and  embraces 
Proportion  and  Progression. 

J&.  Addition,  SubiriMstion,  Multiplication,  Division,  are 
oallvd  the  fu^dpiidfi^^l  ruUt,  or  ground  ruit§  of  Azip- 
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table.  (<».) 
wet  after  model. 
>le.  (66.) 
afttr  model 
B  lablf.  (67.) 
unodel. 
Able.  (68.) 
iter  modeL 

,nd  ita  length  t— 

ir?  (69.) 
leugtb,  mass  or 

tie  table.  (72.) 
low  u'e  degrees 
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•tat- 
that  %vhich 

A'hich  treats 

a  of  the  re- 
nal, to  each 

actical  and 

ludes  Addi- 
Involution, 

livided  into 

L  the  unit  is 

I;  is  divided 

comparison 
d  embraces 

ivisioD,  are 
»  of 


metic,  because  all  the  other  operations  of  Arithmetic  are 
performed  by  means  of  them. 

6.  Whatever  operations  we  may  perform  upon  a  num. 

increase  It,  the  process  belongs. to  addition ;  if  we  dimhiilh 
It,  to  subtraction.  All  the  -rules  of  Arithmetic  ar^Tert 
fore  resolvable  into  these  two.     Multiplication  fs  onl v  t 

th^l.T^t'^r^''''^'?^  '  P^^"^^^^  k'ind  of  additbnf  in 
which  the  addends  are  all  the  same ;  and  division  is  merely 

subStlfn  ir'v'K^'.P"^^^^  *  particular  Und  of 
subtraction,  in  which  the  same  quantity  is  to  be  taken 

away  from  a  given  number  as  often  as  possible. 

the  same,  but  we  miy  have  «,  ZirJ.t '*""''*'''''  f^  ^«  *^^«^  «"« 
"  Multipl  cation  '^whenthpv  Z  L/  '^'"u*"  '''  P^^*«^' »'  «  <=»»«<> 
ber  is  indicated  bv  mf.  «//;^    ?u  °**'  '^'^^^  ^^^  *«'"*'  *>"*  their  num- 

kind  hnf  n«f  *>,^  u  """f*^ '  multiplication  restricts  us  as  to  thfl 
^d  number  ^^/n'^r^"'''  involution  restricts  us  both  as  to^he  k  nd 
^^^Uion^'  ^'""'"'^  '^^  ^^'^"y  comprehended  under  ieZ2 

"  ■   ^  Ji 

ADDITION.  . 

nnJ7"  •'^^^  ^"™  ^^  ^""'"^  °^  '"^^e  numbers  is  a  number  which 

mor!-„^£:"  "  *«  P'^^'^  °r«'^<l-g  tte  eum  of  two  or 

t  tddendf  "^^  °'  *^'  "^^''^^  ^  <"*"«<!  ">«  ««»  of 
th«\?m?"'^-."""*  inMitities  can  be  added  which  have 
deLSr  •  "'  "  °^"  """^»'  ^^•'"'  «»  0^  'te  same 

pence.    Similarly  we  ej«^,7lAT"\'"'""i  ■""==«■■  "e  suuiiugs  nor 

•    •  •  . 
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11.  Hence,  in  writing  down  the  addends  prerarator» 
to  ,d,l,ng,  „e  must  be  careful  to  set  unite  of  the TmedZ 
nomination  m  the  same  vertical  column,  i.  e.  units  ^nd^^ 
units,  tens  under  tens,  hundreds  under  hundredrt  shfl 
lings  under  shillings,  pence  under  pence,  Ac. ;  mi^'^di, 
mUes,  lurlongs  under  furlongs,  rods  und;,^,,  Ac 


(2 

Addends  <  8 

Sum  of  Addends  7 


EXXBOISS  9. 


JK 


(2) 
BhilllDgi. 

(9 

Addends  ■{  8 

\l 
Sum  of  Addends  24 


Addenda 


» 


(4) 

owt 

9 
ft 
9 
8 
1 

8P 


Stun  of  Atfdenda  80 


(8)  («)  (7) 

p«nee.  eeveatha.  horeeB. 

8  4  8 

9  8  1 

8  6  4 


J8)  (»)  (10) 
tens,    millionth^,     ft 

7  6  9 

8  9  8 

9  8  1 

6  8  2 

8  2  8 


84. 


28 


80  88  28  28 

12.  Let  it  be  required  to  add  together  987  and  689. 
-'  "•  III.  IV. 

987  987 


miles. 
7 
1 
2 
8 
4 

17 


•987 

987 

689 

689 

1600 

160 

160 

.   ICOO 

16 

16 

1000 

•  ^0 

600 

600 

70 

6 

6 

1000 

1678 


1678 


689 

16 

160 

1600 

6 

70 

600 

1000 

1678 


V. 

987 
689 


1676 


1678 
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) 

1 

1 

If 

V. 

987 

689 
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columu«.  '*"  '  "  »°'^.  a»  of  which  we  set  down        A  T^^  ^«  ""'*«, 

last  numb'eJsV*  ?om  ^^t,V  ^"''''  the  pr  ncKof  noT»«  ^ 

Which  therefore  StK,.^' 7.^,:''"*'  «>  °>a7  be  wrUten  In^n""./®^*''  ^•)'  ^^^'^ 

process,  aAf' ^   ''' *^^  "a'no  result  Is  obtnina/i  k 

^n  (")  w.  ha  Jin,  .  Obtained  by  a  i-lightty  differ     f 

units  or  lowest  o?der^Tv?.''^1  "*  ^he  tens,  and  In  aiT^  nxr.       . 

tU  column  „f  Und  ^.rf    'K" '     M'  ■''""<.  «nd  1  h„Sli?''  !^'  «  '»"»  '™k° 
tnndred,  m.ke  18hi,d;,  ,i  ■■"     '•<•  «"<!  «  hundred S'  "^'J"'  ,"'»  ""y  '' 


«l  legitimate  tl  coiiS^nce  i  fhi' i'*'' ™*"'''*»^ '•■»' it  « 
^t  tho  highest:  and"Z  /m  an7^v?T'"=^"»«»''  <« 
■•""WTOm^  to  commenced  th„  I      .  *7^'  **■*'  ''  «  «^oH 
14.  From  AM  l?!    *«  lowest  denomination. 

tho  sum  of  the  units  in  ant  t^  '"'""  ""  ''»™  "''t»i"'^<J 
"ext  higher  denominatSn  and  ±r'  7  "'^"'"'  '^  'o  ^'-e 
»»der  the  column  added  ia^t  fh""?:''T  ""«  remainder 

to  W  nu^erfwhatwer  whLl^^\  f""  (^*     W'ies 
nate,  and  from  it   for  a^:.-         **'  "**"•»*='  "  'lenomi- 

-t>raio  a  line  hen ^'»*i^  4J.       >f*'^''-  !'->  «w«^  H).  •^-^i/zc. 

^<^  7/^  /i     oenea^A  the  addends  (Art   1 2^ 

Oyso  wa«v  a«  mnh.  1     J^^^^i^^^'^'^nation  anA  d;.u.^  4t., 

andU).^  "         -■■  --  "/  ^'"--  ^denomination  nc^Ugf^  '^^^ 


% 


U™t-ntr'S,.r?r*'-'"^ 


13 


66 


ADDITION. 


t8B0T.  II. 


Proceed  in  the  sau^e  manner  through  all  the  denominations  to  the 
last. 

16.  Wo  commence  at  tho  lowest  order  or  tenths  of  thousandths.    There 

being  nothing  to  add  to  the  9  tenths  of  thousandths,  we 

simply  set  down  the  9  in  its  appropriate  column.    Next  we 

IXAMPLE.       jjfjd  t^e  thousandths,  thus :— 2  thousandths  and  6  thousandths 

698-9649        are  8  thousandths  and  4  thousandths  are  12  thousandths, 

84-76  which  are  equal  to  2  thousandths  and  1  htmdicdth.    The  2 

9-868         thousandths  we  write  down  in  its  own  column  and  carry 

98-463         the  hundredth  to  the  column  of  hundredths.    Next  we  add 

989-9  the  column  of  hundredths,  thus :— 1  hundredth  (carried)  and 

6  hundredths  make  7  hundredths  and  9  hundredths  make  16 

1881-9829  hundredths,  and  6  hundredths  make  22  hundredths  and  6 
hundredths  make  28  hundredths,  which  are  equal  to  8  hun- 
dredths and  two  tenths.  We  set  down  the  8  hundredU|^nd  carry  the  two 
tenths  to  the  next  column  or  column  of  tenths.  AddiflB||e  tenths  we  find 
their  sum  to  be  89  tenths,  equal  to  9  tenths,  which  we  seWIbwn,  and  8  units 
which  we  carry.  The  simple  units  added  make  41  units,  equal  to  1  unit,  which 
-w©  set  down  and  4  tens  which  we  carry;  the  tens  added  make  88  tens,  equal  to 
8'tens  and  3  hundreds;  the  himdreds  added  (with the  three  hundreds  we  carry) 
make  18  hundreds,  or  8  hundreds,  and  1  thousand,  both  of  which  we  set  down 
in  their  proper  columns. 


# 


ll 


EXAMPLB. 

$69-89 
11-56 
78-42 
91-89 

$246-76 


17.  We  commence  as  in  (16)  with  the  lowest  denomina- 
tion, which,  in  this  example,  is  cents.  89  cents  and  42  cents 
and  66  cents  «hd  89  cents,  added,  make  276  cents.  But  every 
100  cents  make  one  dollar,  276  cents  are  therefore  equal  to  2 
dollars  and  76  cents.  The  76  cents  we  set  down  in  their  proper 
place  end  carry  the  2  dollars  to  the  column  of  dollars. 


18.  Example.— Add  together  £52  lYs.  SJd.,  £47  58.  6^d.,  and 
£66  14s.  2id. 

£  8.  d. 

62  17  8f) 

4T  6  6i>-addends. 

66  14  2i)                                     .         .^ 


£166    17    Oi 


i  and  i  make  three  farthings,  which,  with  f,  make  6  farthings;  these  are 
equivalent  to  one  of  the  next  denomination,  or  that  of  pence,  to  be  carried,  and 
two  of  the  present,  or  one  half-penny,  to  be  set  down.  1  penny  (carried)  and  i 
are  3  and  6  are  9,  and  8  are  12  pence— equal  to  one  of  the  next  denomination, 
or  that  of  shililngs,  to  be  carried,  and  no  pence  to  be  set  down;  we  therefore 
nut  a  cipher  in  the  pence  place  of  the  sura.  1  shilling  (carried)  and  14  are  15, 
and  ft  arc  ^0,  and  17  are  87  shillings— equal  to  one  of  the  next  denomination,  or 
that  of  pounds,  to  be  carried,  and  17  of  the  present,  or  that  of  shillings,  to  be 
set  down.  1  pound  and  6  are  7,  and  7  are  14,  and  2  are  16  pounds-equal  to  6 
units  of  pounds,  to  be  set  down,  and  1  ten  of  pounds  to  be  carMed ;  1  ten  and  0 
*re  7  and  4  dre  11  and  5  are  16  tens  of  pounds,  to  be  set  dowu.  ... 

-nri ..u»    „AAnriAa    n-ro.    ira-r^  niimoivtiia    -urA   mnv  divine  thflm   Into   two  Or 

more  parts  by  horizontal  lines,  and,  adding  each  part  separately,  may  atter- 
\fards  find  the  amount  of  all  the  sums, 
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» thousandths 
thousandths, 
cdth.  The  2 
an  and  carry 
Sfext  we  add 
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dths  make  1 6 
redths  and  6 
[ual  to  8  hun- 
arry  the  two 
jnths  we  find 
1,  and  8  units 
1  unit,  which 
tens,  equal  to 
eds  we  carry) 
we  set  down 


jst  denomina- 
)  and  42  cents 
s.  But  every 
3re  equ(il  to  2 
n  their  proper 
llavs. 


s.  6^d.,  and 


A*w.  1(W9.] 


ngs;  these  are 
?e  carried,  and 
;carrled)  and  2 
denomination, 
;  we  therefore 
and  14  are  15, 
nomination,  or 
ahillings,  to  be 
ds— equal  to  6 
d ;  1  ten  and  6 

im  Into  two  or 
ly,  may  atter- 


ADDITIOBT. 
EXAMPLK. 


er 


67    14    2 
82    16    4 


82  5  9 

47  6.  4' 

82  17  2 

66  8  9 

27  4  2f  =  258    8    llj 

62  4  4 

87  8  2 


— '       a.        u. 

=  404    11    10 


is  above  thl«  JJHIf     9^^'^®"  **^  ™ake  one  o*  the  iVat^   „  iL?   *?®  denomina- 


£ 
67 
82 
19 

8 
82 
47 
82 
66 
27 
62 

404 


8. 

*14 

16 

*17 

*U 

6 

♦6 

IT 

*8 

4 

4 

8 


d. 
2 
4 
*6 
2 
•9 
4 
S 
*9 
2 
4 


^  CAf  111  f  ^  ^  /\ 

19.  First  Method -i^^**'  ^^  A»i>moN. 
sIighti;TffS  ^fan^r  ^«  --^^  ^-g  the  sa.ne  work  twice,  i„  a 

n^aybe  presumed  to  be  cZect     ^    ^  *^  '^  >*'  «^»^»««,  ^/^«  v^ork 
equalXr'°ultf^X'4^^^^^^     '"  *'^  '^^'^"^  '"^^^  "  ^^e  whole  is 


A 
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EXAMPLK.— Find  the  sum  of  609267,.  235809,  72910,  and  83925. 


OPERATION. 

509267 

286809 

72910 

83925 


PROOF   BY   SECOND   METHOD. 

609267      72910 
235809      83925 


Sum  901911 


Partial  sums    745076  166835 

First  partial  sum.  ...746076 
Second  partial  sum  156835 


(1) 
Dollars. 

15 

26 

18 

61 

120 


(2), 
Bushels. 

76 

48 

69 

81 

264 


Proof. 901911 

Exercise  10. 

(8)     (4)  (5)    „(«)_, 

Days.   Acres.  Dollars.  ^  Pounds. 

765    392  5832  ^  98764 

381    446  8907    8753 

872    872  4671      76 

315    969  6789    9889 


26199   117482 


2388        2679 
(7—30) 

The  mm  of  the  numbers  in  each  row  of  the  following  table,  whether 
taken  vertically  or  horizontally,  or  from  comer  to  comer,  is  24166. 
Let  the  pupil  be  required  to  make  these  24  distinct  additions.* 

TABLE. 


2016 
252 

4212 

1656 

8852  1296 

8492 

986 

3132 
972 

676 

2772 

216 

2052 

4248 

1692 

3888 

1832 

3528 

3168 
1008 
3204 
1440 
8636 
1872 
4068 
2804 
144 
2786 

612 

2808 

2412 

648 

2448 

288 

2088 

4284 

1728 

8924 

1868 

3564 
1404 
3600 
1836 
4032 
2268 

108 
2700 

640 

684 
2880 

2484 
720 

324 

2124 

4320 

1764 

89^0 

1044 

2844 

2620 

360 

2160 

4356 

1800 

3240 
1476 

1080 
3276 

1116 

2916 

756 

2556 

396 
2592 

2196 
86 

3996 
2282 

72 

8312 

1162 

2952 

792 
2988 

3672 

1612 

1548 

3348 

1188 

432 
3024 

2628 

1908 
4104 

3708 
1944 

3744 

1  noA 

i  J70U 

4176 

1684 

ohai\ 

1620 

8384 

828 

468 

2664 

1224 
8816 

8420 
1260 

aRA 

B0«0 

504 

2840 
180 

4140 
2876 

8456 

900 

8096 

*  This  table  is  formed  by  multiplying  the  numbers  la  the  magic  square  of  11  by  86. 
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ADDITION. 


(82) 

6676 

1667 

63 

6767 


(88) 

76746 

71207 

100 

66 


82620 


(86> 

42-37 
66-84 
27-92 
62-41 


(86) 

0-87 
6-278 
8-127 
26-63 


ndSt 
f64 
16B 
76 
^89 

482 

e,  whether 
is  24166. 

IS.* 


(8T) 
8-786 

20-766 
0-263 

10-004 

84-808 

(41) 
81-0286 
676-08 
4712-6 
6-63712 

6376-09062 


(38) 
85-742 
6034-82 
67-8663 
712-62 


(42) 

0-0007 
6000-0 
427-0 
87-12 


(89) 
0-00007 
0-06236 
0-672 
0-21 


(48) 
8456-5 

0-37 
8466'302 

0-007 


(40) 
6471-3 
663-47 
21-602 
0-0007 


(44) 
676-34 

4000-006 
218-5 

2758-0 


MONEY. 


648 
2844 
1080 
8276 
1512 
3708 

■ 

1944 
14140 

►  2376 



re  of  U  by  86. 


(45) 

£  s,  d. 

4567  14  6i 

776  15  7| 

76  17  9t 

61  0  lol 

44  6  6 

6616  14  3f 


(49) 

cwt  qrs.  lb. 

76  3  14 

37  2  15 

14  1  11 

128  3  15 


(47) 

£ 

s. 

d. 

3767 

18 

n 

4678 

14 

10 

767 

12 

9 

10 

11 

5 

3 

4 

11 

AVOIRDUPOIS  WEIGHT. 


(50) 
cwt  qrs.  lb. 
476  1  24^ 

766  3  2l| 

767  1  16 
567  2  15 
973  1  12 


•  (51) 

cwt.  qrs.  lb. 

447  1  7 

676  1  6 

467  1  11 

668  1  6 

428  0  Oi 


(48) 

£  B.     6. 

6674  17  6^ 

4767  16  lU 

8466  17  lOf 

5984  2  2I 

8762  9  9 


(82) 

i 

ii 

cwt 

.  qrs.  lb.     s 

14 

2 

12    1 

3 

3 

1 

"i     15 

^03 

14 


70 


lb. 

I 

9 

(63) 

oz.  dwt  gP8. 

0   6   9 

6   6   7 

6   6   8 

21 

11  18   0 

(66) 

yrs.     ds.     hrs.  ms. 

99     369     9     66 

88         0     8     67 

77     120     7    49 

266     116     2    42 


ADDITION. 


TROY  WEIGHT. 


[Skot.  II. 


lb. 

oz. 

dwt. 

KW. 

67 

9 

12 

14 

67 

9 

11 

11 

66 

8 

10 

6 

74 

6 

6 

3 

12 

3 

6 

4 

TIME. 

(57) 

yrs.    ds.  hrs.  ms. 

60     90     0  60 

6     76     1  67 

8  68 

6       12  0 


(86) 

lb.     oz.  dwt.  grs. 

87       3       7  12 

11     12  3 

16  14 

44     12     10  13 

67       8       9  10 


(88) 

yr8. 

dfi.  hrs. 

ms. 

60 

127   7 

60 

120   9 

44 

76 

121  11 

44 

6 

47   3 

41 

8 

9  11 

17 

CLOTH  MEASURE. 


1 

(59) 

(60) 

1 

yds.  qrs.  nls. 

yds.  qrs.  nls 

1 

567  3  2 

147  3  3 

i 

476  1  0 

173  1  0 

1 

72  3  3 

148  2  1 

r 

5  2  1 

92  3  2 

1 

1 1 99.      9   9. 

• 

(61) 

(62) 

yds.  qrs.  nls. 

yds.  qrs. 

nls 

157  2  1 

166  1 

1 

143  3  2 

176  3 

1 

1  2 

64  1 

0 

64  0  3 

673  2 

3 

CANADIAN  MONEY. 


(68) 

(64) 

(65) 

(66) 

$978-63 

$69-42 

$719-43 

$9863-47 

492*29 

189-87 

912-99 

986-10 

83-43 

674-29 

68-68 

91-89 

729-47 

86-43 

60-00 

7-46 

9-00 

982-78 

9-73 

•98 

$2292-82 


I 


$ 


[Bkot.  II. 


Abt.  19.] 


ADDITION. 


(56) 

DZ.  dwt.  grs. 

3       7  12 

LI     12  3 

16  14 

12     10  13 

8      9  10 


(58) 

ids.  hrs.  ms. 

.21  1  50 

L20  9  44 

L21  11  44 

47  3  41 

9  11  17 


yds. 

qre. 

nls 

156 

1 

1 

176 

8 

1 

64 

1 

0 

673 

2 

8 

(66) 

J863-47 

986-10 

91-89 

7-45 

•98 
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2}'  VL^+^^'^+^62+97-6-f47l-lts'7-«p'7 

eight  hundred  and  fiftj-niie :  two  hund„rf  „  ,,  "fr'ty-six  thousand, 

hundred  and  ninety-fi4  thousand,  tltunSredtl  ^S  "'"' 

73   Add  three  inilliong,  and  acvontv  nn«  fv  ^''*'  206729544. 

and  eighty-six  thousand;  C  n  mions^'aJd  m"^'''^ '  /""^  "''"i^"^. 

million;  twenty.five  mill  ons  a      .?v  '  ^%-0"o  thousand;  one 

hundred  and  ^o^UeoZra^rorhXran'JS^t:]  S 

74.  Add  one  hundred  and  thirtv-thrpp  thr.        ,^^*'-  217823956. 

and  seventy  thousand ;   thirty-sevon  th!^^  thousand ;  seven  hundred 

forty-seven  thousand ;  ^hi/th^e  tin? ''^^^^     ""^^'^  ^"^^red  and 

seventy-six  thousand ;' four  tltl  :^S^.o^^^^'  -d 

two  hundred  and  forty-sev^Xu^^i'T  ^""u^'^^  ^^^  ^^^  thousand ; 
thousand ;  nine  hundred  Ind  levSy  six  thnf""!?"^  '  «^^«^  ^"^^red 
-nety-hve thousand;  ninety-seTertC«Lt"^^     "j'^t'oTo' 

APPLICATIONS. 

the  'AT'^^^U:,  'Y^Z*^^  '°r  end  of  take  Xluron  U. 
miles  long;  Leke  St  S'oT^  "'i'?''?''  *e  River  St.  Clair  2B 
Ene260^iiles;l^^t?itf,°»fc,K'™^Detr« 

and  the  Eiver  St.  LalreneOso  StetnLv''"  '  0"^i».  180  miles  • 
2.  The  city  of  Toronto  L^  «  J:^    i  ?-^ '  „         ^^«-  ^282  miles 
ton,  26000;    Kin4on    15000    ^^''^^^^^^^  H^S 

Montreal,  76000  ;tTQX  '4500r"wilT'\^"^"^'    '^^Z; 
these  seven  cities  taken  too-ether  v     ^'    ^^*  ^^  *^«  population  of 

limol,  troCe  ^o^f^fc'  gaf  -Produce  If^f  ^ ; 
110000000;  animals  and  ffi'  ^^^f^^i  Produce  of  the  forest 
products.  lisoOOoTo  ml^ZrSltr^ -^''T'' '^  ««™S 
ous  other  products  to' the  amount  of  ^t^fS  K^rT^^  ?  and  rari- 

value  of  r!pna^:„_ ^  auiuunii  o.t  $^236000.      Whnf  woe  +i,„  ... 

4  --  -'i-.-axan  uApuns  foi'  that  year v  7""    r'  '^-  '-'^'^ 

o^      i*-  I^olesale  merchant  sells    dnHnc  ,i.        ^''''  $^2000000. 
amount  of  JnoSO  in  wf^Vri  O^^  rUV^ItV^l/n'? 
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ADDITION. 


[Skot.  II. 


Abtb. 


ti 


$16423  in  Hamilton ;  $7496  in  Guelph ;  $6429  in  Woodstock ;  $6297 
in  Chathau;. ;  and  $8426  in  Goderi/^h.  Required  the  amount  of  the 
year's  sales.  ^^s.  $66376. 

5.  Ihe  Grand  Trunk  Railway  is  962  miles  long,  and  cost 
$60000000;  the  Great  Western  is  229  miles  long,  and  cost 
$14000000 ;  the  Ontario,  Simcoe,  and  Eurou  is  96  miles  long  and 
cost  $3300000 ;  the  Toronto  and  HamiUcm  If-  r.8  mH^:;  iocg-,  and  cost 
$2000000.    What  is  the  aggregate  leng ih  an^ /  cost  of  these  fr,y.r  roads  ? 

Ans.  Length,  1S;',4  mHea,  and  cos<  ^w;»300000. 

e.  The  circulation  of  promispory  no!  ;s  for  th«  "^our  av ">;k9  ending 
February  3„  1844,  was  as  follows:— Bank  of  En^lu.,d,  about 
£21228000 ,;  private  banks  of  Eni^land  ail  Wales,  £4980000  ;  Joint 
Stock  Banks  cf  England  and  Wale?,  £3446000 ;  all  the  banks  of 
Scotland,  £27 '^i 000;  Bux^k  of  Ireland,  £3581000;  all  the  other 
banks  of  Ireliia»1,  £2429000 ;  what  was  the  total  circulation  ? 

.     _,         ,  Ans.  £38455000. 

7.  Chronologevd  have  8tate(i  that  the  creation  of  the  world 
occurred  4004  year3  before  Christ ;  the  deluge,  2848 ;  the  call  of 
Abraham,  1921 ;  the  departure  of  the  IsraeKres  from  Egypt,  1491 ; 
tic  foiuidation  of  Solomon's  temple,  1012  ;  the  end  of  the  captivity, 
fiS'  Tills  0  ing  the  year  1859,  how  long  is  it  since  each  of  these 
■>)Vfc'ntg: 

Ans.  From  the  creation,  6863  years;  from  the  deluge,  4207; 
from  the  call  of  Abraham,  37  bO;  from  the  departure  of  the 
Israelites,  3350 ;  from  the  fomidation  of  the  temple,  2871 ;  and 
from  the  end  of  the  captivity,  2o>>5. 

8.  Add  together  the  following :— 2d.,  about  the  value  of  the 
Roman  sestertius;  7id.,  that  of  the  dennrius;  l|d.,  a  Greek  obolus; 
9d.,  a  drachma;  £3  15s.,  a  mina;  £225,  a  talent;  Is.  7d.,  the  Jew- 
ish shekel ;  and  £342  3s.  9d.,  the  Jewish  talent.  Ans.  £571  28. 

9.  Add  together  2  dwt.  16  grains,  the  Greek  drachma ;  1  lb.  1  oz. 
1  dwt.,  the  mina :  67  lb.  7  oz.  6  dwt.,  the  talent. 

Ans.  68  lb.  8oz.  8dwt.  16  grains. 

10.  What  was  the  population  of  the  British  provinces  in  North 
America  in  1834,  the  population  of  Lower  Canada  being  stated  at 
649005,  of  Upper  Canada,  336461 ;  of  New  Brunswick,  152156  ;  of 
Nova  Scotia  and  Cape  Breton,  142548 ;  of  Prince  Edward's  Island, 
32292;  of  Newfoundland,  75,000  ?  Ans.  1287462. 

11.  A  owes  to  B  £567  16s.  7^d. ;  to  C  £47  16s.;  and  to  D 
£56  Os.  Id.     How  much  does  he  owe  in  all?       Ans.  £671  12s.  8|d. 

12.  A  man  has  owing  to  liim  the  following  sums: — £3  10s.  7d. ; 
£46  Os.  lid. ;  and  £62  14s.  6d.     How  much  is  the  entire  ? 

Ans.  £102  5s.  S^d. 

13.  A  merchant  sends  off  the  following  quantities  of  butter: — 
47  cwt.  2  qrs.  7  lb. ;  38  cwt.  3  qrs.  8  lb. ;  and  16  cwt.  2  qrs.  20  lb. 
Kow  much  did  ho  send  off  in  all  ?  Ans.  100  cwt.  10  ib. 

14.  A  merchant  receives  the  follov  •  /;  (quantities  of  tallow,  viz. : — 


13cwi 

How  1 

16 

41b.  1 

16, 

yards ; 

he  sole 

17. 

during 

nesday, 

$2498-! 

18. 

paid  th 

$20-91 ; 

wages,  \ 

sundries 

19. 

$123-00 

20.  . 

lbs.,  the 

the  fifth 

What  wi 

bushels  c 

Note. 
the  weigh 

21.  fj 

I  am  reqi 

to  be  as  f 

and  bedd 

$207-18,  1 
the  total } 
22.  T< 
ville,  40C 
Chatham, 
Cobourg,  I 
entire  pop 


■     20.  n 

can  read  \ 
following  ( 
rapid  addit 
6  and  4  ar 
should  be 
his  pencil  a 
43,  44,  49, 


[Skot.  II. 

!k ;  16297 
mt  of  the 
.  $66376. 
and  cost 
and  cost 
long,  and 
,  and  cost 
•'Ur  roads  V 

i';>3ooooo. 

ka  ending 
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)0 ;  Joint 
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the  other 

18455000. 
he  world 
t  call  of 
pt,  1491 ; 
captivity, 
I  of  these 

:e,  4207; 
re  of  the 
871 ;  and 
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L6  grains, 
in  North 
stated  at 
J166;  of 
s  Island^ 
1287462. 
and  to  D 
128.  8id. 
10s.  7d.  ; 

!  6s.  8-|d. 
mtter : — 
rs.  20  lb. 
vi.  10  lb. 
I',  viz. : — 


16.  A  silversmith  has  7 lb.  Soz   U,]wi<.      oTu  l^"""^'  ^*J''«-  ^Ib. 

4Ib  1  dwt.     What  quantity  hashed  '  ^^^-  ^f "  ^^^^^-J  ^nd 

16.  A  merchant  sells  to  A  76  vRrHa  9  «.     *      ^^^^-  ^^  ^^-  ^  oz- 

yards  8  quarters  3  nails;  andVc  iJo  v«^^'*'' -.^ ''^^^ '  *«  ^^  ^0 
he  sold  in  all?  '  ']:?  ^^'^^  ^  ^ail.     How  much  has 

^     17.  A  merchant  in  Toronto  «pi1!       i^  ^^^^  ^  quarters  2  nails 
during  the  week,  viz.  ^^SSy  tefi'  t'  *^^  ^^^i""^"^  ^°"°S 
m&f'T^'^-  Thursday,  iSo^S    Fr  dly" tiT^B ' 'If '  ^«^- 
$2498  91.    Required  the  whole  amount  of  the'^WfeKle;        "''^"^' 

paM  the'?S&;-2^;t  I  «rhfv^e 

^^^I9.^Add  together  1607.97  SJ^f.^^^^,'     ,f^-.f,^O^^^0. 

lh«  l^C  ^  ^*™^''  '^"^  seven  loads  of  wheat  ih.  «    .  ^'*«-.  13542-13. 

hp'fiftl'ff"^  1827  lbs.,  the  third'  ^9  I'b,    tf "^^/^^^'^^^^  1^63 

^e  fifth  1666  lbs.,  the  sixth  1879  lbs    andthl  ?  ^^^^  ^^'^ 

the  ?sr;ro-rrr«  ^--  ^^  --^^"^i  r::.^^^^^^^^^^^ 

I  -  reqt;7tot:l:'alS^^^^^^^    "^  ^^^«^^«^<J  f"-'ture,  &c  ' 
to  be  as  follows  :-Srnets  Sko  no  ^S^""*  °^  ^*«  ^alue.    I  find  Tws 
-^»;edcling,  |173?(;^Pt£?'i7.t^rn1^^^^  linen  |90-88.bS: 
$207-18,  books,  $1649-19  plate  and  ni!f^'  P'^*"i^'  ^^  engravings, 
the  total  value  of  my  houseffi  CC'  ""^'  ^'^^^«-    J^^nirfd 
.-n      .  J.T''*^  1^*^  a  population  of  4500n  tt     -u    ^''^-  $3469-26. 
ville    4000,  Prescott,  2600,  Kington    ifio^n^'^n^^^^     2^^«<^'  B-'^x^k- 
Chatham,  4000,  Goderich   9onn   f     ^'  ^^^^'  ^"^^a  City,  10000 
Cobourg,' 5000,' Montreal   70000  ^°S*^^°' ^^^OO,  Port  Hope,  4000 
entire  population  ofS  ll'SLlli  ?ot:v'  '''''•  Z'l^S 

cJ^aiX'^:^  a^u^tiSorr  ^-^^^^^--^  ^^ 

followmg  questions,  which  are  iWef  fiwv,  ^^^  '"^'^^^^^  ^n  the 
rapid  addition,  he  should  not  be  SittedLf  'n^t  ^^  Practice  in 
6  and  4  are  10,  and  4  are  14  nnH  T  , «  *^^^^  ^^^  columns  thus, 
should  hA  ron„ilJ.^^.^''%  ^*'  ^d  4  are  18,  and  5  are  9.R  Jtr.    uh 
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Bmct.  II 


I. 

11. 

III. 

IV. 

244658 

275634 

136790 

123466 

492827 

386731 

246824 

78G123 

686425 

987654 

185790 

456789 

321465 

321456 

864212 

123456 

782849 

989123 

579246 

788123 

376731 

450789 

835792 

459789 

936746 

123456  • 

468357 

123456 

847963 

789123 

924689 

789123 

745143 

456789 

753246 

456789 

284561 

123456 

835792 

123466 

746874 

789123 

468357 

789123 

984746 

436789 

924683 

456789 

872846 

123459  . 

579246 

123466 

934756 

789123 

835798 

789123 

842845 

456789 

642875 

456789 

878456 

123456 

334683 

128456 

864580 

789128 

579864 

789123 

284672 

456789 

297531 

456789 

825871 

246842 

135796 

871178 

479234 

857931 

246834 

986639 

845645 

642248 

824248 

248842 

823456 

756189 

857964 

626266 

245734 

246842 

872278 

786376 

872475 

657931 

875946 

875578 

896731 

642248 

624862 

478468 

456841 

753139 

875987 

984679 

814567 

246842 

872459 

894646 

814568 

857931 

887645 

128875 

427831 

642248 

644875 

76*7457 

982768 

753918 

472968 

875346 

456348 

875918 

875847 

874663 

845684 

426428 

864314 

875534 

734734 

578931 

7345fil 

937566 

734564 

624824 

273176 

875784 

884756 

785813 

845675 

698946 

KECAPITULATION 

I.  Addition  is  the  process  of  finding  the  sum  of  two  or 
more  numbers. 

IL  The  numbers  to  be  added  are  called  Addends. 

III.  The  TP.^.ult  of  the  addition  is  called  the  »?/???.  of  th^^ 
addends, 


IV. 

them, 

cause  ] 

quantii 

V.  1 

rate  th 

VI. 

the  lov 

cause, 

column 

nomina 

thus  pe] 

wise  rec 

VII." 

ination  ] 

higher,  i 

next  hig 

VIIL 

called  Si 

denomin; 

rule  app 

reason  w! 

dition  of 


N0TE,-».^ 

Roman  nunx 
1.  IntO'wl 
2  Of  wha 
a  Whatr 


Ofwhal 
HotVIs 
How  Is 
How  Is  1 
-  Of  what 
9.  What  ri 

10.  Whatai 

11.  Wliyar€ 

12.  Upon  w 
pend?  { 

13.  What  is 

14.  What  is 

15.  What  art 

16.  Whatkii 
1".  'VViitttisi 
18.  Why  mm 

column  ? 


Bmot.  II.] 


QUESTIONS. 


7  nf  flia 
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f  a 

IV.  In  writing  numbers   down  prenar-ifnrv  f«    ajj- 

column  added,  the  number  of  Snf  . I  """'"S''  fr""  the 
nomination  it  conta>>.7T  ^l  "    ■'  "^  ""^  "«^'  ''i&her  de- 

thusperform   he  woTbvoneri.rP''^T't  '=<''"^°'  ""d 
wise  require  two  Tmore  "'''  "^"'' '"'"'''  «*er- 

inal'n  bTtht'tumbeVr^  of  the  units  „f  any  one  denom- 

Wgher,  i/order  to  knL  r  "       °'"  "^  *''"  "'^' 

nelt  higher  °^  ''°"'  """"y  «'«  "«  ^  carry  to  the 

caffiJ:XS,l^ttdS"f'''^  ^-"""f  ^ 
denominate  numbers  Pnmr.^     a  aTJ^?"^  ^^  compound  or 

rule  applies  toTe^d&^nf  n^  As  the  same 

reason  why  in  a  tpon^T  ^  ^"  numbers,  there  is  no 

dition  of  sfmple  and In^  ""'  ^^'"^^  *''"'  "^  *^^  *^- 

ox  simple  and  denommate  numbers  separately. 

^  QUESTIONS. 

I'  of  Whit  dorthe°iTitf '*'t?^^"«  ^°  divided  Pa) 

is-  whv'iS"  '"Hfor  Adda  r(M)° "'''""' '  <'"*  . 


76 


BUBTRACTION. 


[BXOT.  II. 


19. 
20. 
21. 

22. 

28. 
-4. 

9.'< 

28. 
29. 
80. 


Why  do  we  dr   v  a  lino  under  the  addends  ?  (V.) 

Why  do  we  bogln  to  add  at  the  lowest  dirnomlnations?  (VI.) 

Why  do  we  divide  the  sum  of  the  units  of  any  one  denomination  by  m 

many  as  make  one  of  the  next  higher  ?  (VII.) 

How  do  we  prove  uddition  ?  (19) 

Upon  what  axiom  is  the  2nd  method  of  proof  founded  ?  (19) 

So  far  as  the  result  Is  cone  rned,  does  it  make  any  ditt'erenoe  where  wo 

oommence  to  add  ?  (12) 

.'    t         the  work  when  we  commence  adding  at  the  left-hand  side,  or 

Mitchea.   .  jnomination   ^k•) 

W*^"  i)  'uo  addends  are  ver  -  numerous,  what  plans  may  we  adopt  ?  (18) 

I  imu  what  principle  docs  itie  former  of  these  plans  proceed  V  (19) 

■\Vhat  different  rules  were  formerly  made  in  andition  ?  (V  M.) 

Is  this  distinction  necessary  ?    Why  not  ?  (VIII.) 

Illustrate  the  difference  between  spelling  and  reading  in  addition.  (20) 


SUBTKxiCTION. 

21.  Subtraction  is  the  process  of  finding  the  difference 
between  two  numbers. 

22.  The  greater  of  the  two  given  numbers,  or  .hat 
which  is  to  be  lessened.,  is  called  the  Minuend  (Lat.  Mimien- 
dus,  "  to  be  lessened  ") ;  the  smaller,  or  that  which  is  to  be 
Subtracted,  the  Subtrahend  (Lat.  Subtrahendusj  "to  be 
subtracted  "). 

23.  If  anything  is  left  after  making  the  subtraction,  it 
is  called  the  remainder,  difference,  or  excess. 

24.  Only  quantities  of  the  same  denomination  (i.  e. 
which  have  the  same  unit)  can  h^  subtracted  the  one  from 
the  other. 

t 

25 1  Subtraction  is  ind"  ated  by  — ,  cal  jd  the  minu^  .i 
negative  siga.  Thus  5  — -i-  1,  ^ead  ve  minus  four  t  ^iial 
to  one,  indicates  that  if  i  is  subtracted  from  5,  unity  is  left. 

Quantities  conr  ^ed  by  ti.e  negative  dgn  cannot  be  takon,  in'^^f. 
fertiutly,  in  any  orun  ;  because,  for  example,  5—4  s  not  the  one  as 
4—6.  In  the  former  case  the  positive  quantity  is  ae  greater,  and  1 
(which  weans  +  1)  is  left ;  in  the  latter,  the  negative  quantity  is  the 
greater,  and— 1,  or  » ^je  to  be  subtracted,  still  remains.  To  illustrate 
yet  further  the  use  and  nature  of  the  signs,  let  is  suppose  that  we 
have  five  pounds  and  w  four ; — the  five  pounds  v  ■  Aa?"  viU  '.e  rep- 
resented by  5,  and  oui  (iebt  by— 4  ;  taking  'he  4  Ij  '  lue  5,  we  shall 
have  1  pound  i~l)  r  oaining.  Next,  let  as  supj  se  that  we  have 
only  four  pomn  ai  ^w  five;  if  w»  uke  the  6  fi om  the  4  (that  is, 
ii  we-  pay  as  la  s  ;ariy  a  debt  o-  ne  pound,  npreseuted  by— 1, 
will  still  remain ;  consei^uently  6— 4—       but  4— 5=;:  — l. 


Bat  27 


[Bkot.  II. 


niuation  by  m 


19) 

moe  where  wo 

t-hand  side,  or 

ire  sdopt  ?  (18) 
ed  V  (19) 
^MI.) 

addition.  (20) 


A  am  21-27.] 


8UBTRA.CTI0N. 


!  difference 

rs,  or  hat 
t.  Minuen- 
Lch  is  i'o  he 
is  J  "to  be 

tractioiij  it 

,tion  (I  e. 
3  one  iiorn 


s  mm  IV 
four  (  ^iial 
lity  is  left. 

takon,  inf^'f- 
tht  imt'  as 
eater,  and  1 
antity  '  ^  the 
lo  illustrate 
pose  that  we 
v-ill  '>e  rtj)- 
5  5,  we  shall 
lat  we  have 
e  4  (that  is, 
uted  by— 1, 
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18  to  be  considered  a.  one  quantky     The  Stive  ^.n  beZT'i; 

Sn  th«  ilit  .      ?  of  changing  the  signs  of  all  the  quantities 
with m  the  brackets,  when  the  brackets  are  removed.     So    ilso  wh  fn 

sl^  if  th/-  P^"'"  ",^"'^"*'*^  ^^*hin  brackets,  we  must  chai:  e     s 
^T^    5  ,f'""  P^'^c^^'^g  tl^e  first  bracket  be  minus.  " 

hnJ       *oJ  pwmg  examples  will  show  how  the  brackets  affect  num 

SuStfty  r-"^  "  ^^  "^'^'  '^^"^  '-^'-^^  -  additivtor  a  -btJact" v^ 

27—4  +  7—3=27 
27-(4  +  7-84=19 

But  2M4-7+8)=2I  [changing  all  the  signs  of  the  original  quantities,  but  the 

Again  48  +  7—8—8  +  7—2=49 

48  +  7-(8  +  8-7  +  .,^49;  It  is  now  necessary  to  change  all  the  signs  ^n  the 
48+7-8-(8-7H-^2)=49;  it  Is  necessary  In  this  case,  also,  to  change  th. 
^  +  7~8-8  +  (7-2)=49;  it  Is  not  necessary  in  this  case 

men  JlivTus  ^^^J^^^^^j-^.^tF^  '^^^\  they  can  be  subtracted 
mentally,  thus :  irom  6  shillings  take  4  shillings  inrl  ^\^^ 

Td  tV: '"'™"7 '•^''i"'''^''  ^'o-"  9 Pounltakfi founds 
nd   he  remainder  is  5  pounds ;  from  16  days,  take  9  days 

sixteenths  and  the  remainder  is  9  sixteenths,  &c. 

,m  J'™  *r  """!?*'■?  "*  '<"'  '"S«  t°  be  conveniently  re- 
aned  in  the  mmd,  they  may  be  vrritten  as  in  addition 

OPEBATION. 

90  +  7or97=Minuend. 
40+8or48=8ubtra'    -id. 


from  7  units   leaves  4 
>  frona  90  units  or  9  tens. 


Explanation.— 3  unit 
units,  and  40  units  or  4  t< 

60+4  or  64=Remain<1.        ^'^'''  ''^  "'="«  «^  ^  *«"«• 

from  9So+?0+7;:^  taH ''o(??4t:V'  "'*"^''  '^'^  '^^"^  ^^«'  ^ 


OPBRATION. 

900    4-70x8  ft- 
700  ^         6  or 


•  ;    T   o 


00  +  ;  J +2  or       2  8 


^.        .^NATION.— G  units  from  8  nnifq.  nnH  «  ""Uo  , 
SiTmaf.  ''"■"Irod.,  and  200  unite,  or  i  h^. 
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BITBTRACTION. 


PtCT.  11. 


ExAMPLB  S.—From  842  take  661. 


OPBRATIOW, 

I-  n.  nr 

842  or  800 + 40  +  2  or  7()0  + 140  +  2 
661  or  600+60  +  1  or  600+  60+1 


ample  wo  ttnd  that,  whllo  wo  can  subtract 
the  units  from  the  units,  w«  cannot  JSbSc 
tho  tons  from  tho  tens,  since  we  have  6  fens 
in  the  subtrahend  anA  only  4  tons  In  ho 
100  +  ftn.i-  '"*"''r"-  ^«  »«'  ^^-^r  th«8  dlfflculty  K 
'in  X     voXtl^"!!^!:  "•r-1?_t"  be,  not  8O0/40T 


181  or 

2,  but  700  +  140  +  2  orTn  other  worrTr/"*^  ""'  "'""«"?  to  be,  not  800  +  40  + 
and  reduce  It  t..  tcC  Now  wo  la  o  i  u^r^  0"^  "",{  ^^^  J"".''*'  «^  hundreds 
60unlt8or6ten8fromiyunuVoM4tenraSd  80  rA^  ""iK^  "°*^  '■•^'""•""J 
u^nl.  or  0  hundred,  iron.  loo  iT.dL'oVjKrifs!  a.^lO^J^^'orTfiS 

froni  9^;^!  qTs  t:'  '^  "'^""^  *°  ^"^^^^^  '^  -*•  ^  Q-  7  lbs. 

cwt.  qrs.  lb.  cwt.  qrs.  lb. 
9  18  =  858 
8      2     7=8       27 


5      8     1 


8     1 


and  reduce  It  to  quarters.  The  9  cwt.  1  qr.  8  lb.  we 
then  consider  as  8  cwt.  5  qrs.  8  lb.  and  from  It 
subtract  the  8  cwt.  2  qrs.  7  lb.  Thus,  7  IbSom 
8  lbs.  and  1  lb.  remains;  2  qrs.  from  5  qrs.  and  8 
rem  u"      "  ""'*  ^  *'^*-  ^^^^  ^  '^wt.  and  6  cwt. 


28.  Hence  to  find  the  difference  between  two  numbers, 
we  deduce  the  following:—  ' 

RULE. 

Write  the  subtrahend  undei-  the  minuend,  so  that  units  of  the  same 
(tenommation  may  be  in  the  same  vertical  column  (24).  Draw  a  line 
under  the  subtrahend  to  separate  it  from  the  remainder.  Subtract 
7J:fT':V^i  '^t'f^-dfrom  th/one  over  it  in  tJu^  minuer^Z' 
gtnmna  at  the  lowest  denomination. 

When  the  units  of  anyone  denomination  of  the  minuend  fall  short 
or  those  of  the  same  denomination  in  the  snhtxihrnd,  borrow  one  of 
tfu  next  higher  denomination  in  the  minuend,  reduce  it  to  its  equiva- 
lent units  of  the  required  denmnination,  add  them  to  the  units  of  tnat 
denommahon  given  in  the  minuend,  and  frmn  their  sum  subtract  the 
units  of  that  denomination  given  in  the  subtrahend. 

•    <??'  ^^®  following  is  the  complete  work  of  a  question 
in  Subtraction: 

Example  S.—From  6400  lbs.  0  oz.  0  dwt.  7-0006  grs.  take  987 
lbs.  3  oz.  IT  dwt.  22-6349  grs. 

OPERATION. 

19  24-  9  9  9 

0  dwt.    J-O  0  0  6   grs.  Minuend. 
17  22-fi  .S  4  9       gny.froh-«(i 

2  83  6  5  7        Rema^'nder. 


(10)  9  9 

11 

5  3  Xfi  X0 

;2 

^^00  lbs. 

0  oz. 

9  8  7 

8 

54  12 


Arts.  28-, 


from  « ten 

tenths,  hi 

cqulvaloni 

remain  9  t 

Borrow  1  1 

borrowed  i 

tJio  1  thoui 

for  which  1 

of  (fralns  a 

which  take 

of  the  orde 

ft"om  9  of  tl 

of  the  ordei 

remain ;  6  I 

Affain, 

available  hi 

order  of  hu] 

uatlon.  Is  eii 

added  to  6, 

from  19  dwt 

ui'ltsof  lbs. 

lbs.    We  ca 

Soiled  to  boi 
reds  of  lbs 
lbs.  from  18 
from  6  thous 

,,     30.  If  a 

the  oubtrahi 
may  Increast 
ing  one  from 
or  that  whicl 
the  minuend 
which,  in  the 


Or,  secondly, 
which  will  no 


In  this  mode  < 
but  others  wh 


31  •  Firs 
the  sum  shou 

For  the  rei 
the  minuend- 
It  equal  to  the 


Sum 


Abm.  98-81.] 


SUBTRACTION. 


7d 

from^Xr/'uimmTuh;  7 ^Tl  **'*\^  ^""^^^  o''  thousandths  of  a  grain 

t'qulvttlt.nt  to  ton  o^tho  orXr  of  t«nfh-  If  "  '"""ntl.  Now  tbis  on.»  ^^^1  Is 
remain  9  tonf  hs,  and  the  ono  tenfh  wo  b„frow«;i  """"^^'^''^  t«"th  an7l  thoro 
Borrow  hundredth,  tlu^ro  remain  9  h.inZTi?!^  *''  H^"*  t*^  ^^  hundredths, 
borrowed  Is  eaual  to'lo  thoimmlths  1^  rmw  /S' II"''  ^t  f"*'  hundredth  wo 
the  1  thousandth  Is  equal  to  m  If  ti.,\  „-  T.  t^ou-sandth,  th^ro  remain  9  and 
for  which  It  wa.s  nSary  to  orrow  io  omr'^''  »*' V\»»««"dthH-tho  oVZ 
of  grains  and  6  of  the  onfer  of  V„nfL    J.u  ^"^  "'"*'''''  "^  '''"'''s  of  thou.snndtha 

whh;h  take  9  of  the  order  o  t/n    "  of^hf.„'iftr'!^^  "*•  ^"""^  '?«''«  "«''<'" 
of  tlu\  order  of  tenths  of  thoi.sftm u h  '  "'""*J"'""3  ot  icruuis,  and  there  remain  7 

from  9  of  the  ortler  of  tho  SThf  and  5  Khe'o*.°^  V'r''"^'-  ^^  th<'"S"hI 
of  the  order  of  hundredths  ft-o/ ,  »  n^- h.  ,  ®  ?'^'*'"  '^^  thousandths  remain  •  ;{ 
remain ;  6  tenths  from  9  ten'ffandV  rtht?m'ai„""'^  """  «  hundredths 
avallt^jll-f  a-  S:XV1n^T^lS"  f^^'  ^  ^""-  ^^  the  next 

added  to  6,  make  80  irrains  LmV<>o  f  .^'^  ^^  ^^-  1»  <lwt.  24  srs  24  trri  i 
from  19  dwt.  leave  aXt'  loi  L^nl'  n  o?T  ''''  ^'•'^'"'''  ^""'^  «S"s !  1^  't  vt' 
units  of  lbs.  leave  2  units  of  lbs  -fiTni  ??k'T^  ^  "''  '  ^  units  of  lbs.  fVom  9 
•bs.  We  cannot  take  9  hundreds  of  Z  f^^^i^^  9  tens  of  lbs.  leave  1  ton  of 
polled  to  borrow  1  of  thronler  of  u  if  „T  ^^»°d>•eds  of  lbs.,  so  we  are  com. 
?••«*'«  «f  Ih".,  and  8  hundrS  f  lb?  tS  i«V^'V  ^^'^^ll '«  «<!»»'  to  10  hun- 
^«- fr?™  18  hundreds  of  lbs.  and  4  hinSSSs  of  1 1.'"*''."'  i^^  '  »  hundreds  of 
ao    r*"     '^  '^''  ""'*  •''  thouSs  of  lbs  remain      '        ""'*"^''  '^  '**«• 

the  -"bVah3,';^L*eSVXrSrn?roc^  *^?  -"-e^Pondin.  digit  of 

may  increase  that  denomination  of  tCminn  *",«'thor  of  two  ways.  First  wo 
Ingone  from  the  next  higher  Snsidore.V^i--^"'^^*"^  ''  ^"'^  «™''"'  by  borrow! 
or  that  which  is  to  be  Inf reasS  aS  add?^i Vr".r^  *^«  lower  denominaUon. 
the  minuend.  In  this  case  we  nl^fr  i V^  V  ^  u  *»  those  of  the  lower,  alroadv  in 
which,  in  the  exampirg^r  bdow,  wouS'bec'Jmr  *'° '"'''''  ''  th^SSSd  • 
hundreds,    tens,    units. 

4  2  ^?  =  Bjhe™'n"end. 

-g— ^  ^  —  ^27.  the  subtrahend. 

hundreds,    tens,    units. 

8 6 5 E-i^^'  ^'^^  subtrahend  +10. 

In  this  mode  of  proceeding  we  do  not'^s«  fh^  ^'•*''°  ''*'"®  difference. 

but  others  which^roduco^tCsSme  remainder.''''''''  '"^"'"'"'^  ""'^  subtrahend, 

PROOF  OP  SUBTRACTION. 

the  It  fSA'7/.«7^if  SS.^'  '^«'*'^^''  "'^^  *^.6^m W; 

the  mre'nVfTdlElTtSSr  t'^^^  Je°ird"\*^V"»'*^'^'^-^  ^«  smaller  than 
It  equal  to  the  mlnueudi  Si^  '        '^'aainder  to  the  subtrahend,  should  m22 

*If^    Siinaend. 
_P°o9    subtrahend.  > 
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SUBTRACTION. 


tSUOT.  II. 


Second  iiEmon.— Subtract  the  remainder  from  the  minuend,  and 
what  %s  left  should  be  equal  to  the  subtrahend. 

th^I^rJhlbiT'^^^'^^K^  *^®  ®**'o««  ^^  t'^^  minuend  over  the  subtrahend; 
therefore,  taking  away  this  excess  should  leave  both  equal ;  thus, 

?SJ    SUKf^®?*^'^  P«oo''=    8684    minuend. 

7985    subtrahend.  _649    remainder. 

649    remainder.  New  remainder,  7986  =:  subtrahend. 

la  practice,  it  is  sufficient  to  set  down  the  quantities  once ;  thus, 

,  8684    minuend. 

_7985    subtrahend. 

649    remainder. 
Dlflferenco  between  remainder  and  minuend,  7986  =  subtrahend. 


Fro 
TaJi 


(1) 
From  llOOOOOd 
Take   9919919 


1080081 


Exercise  11. 

(2)      (8)  (4)  (6) 

8000001    8000800  8000000  4040053 

2199077    377776  62358  220202 


From  10! 
Take  4; 

£66 


(6) 
From  86-73 
Take   4216 


43-57 


(7) 
864-5 
78-2 


(8) 

594-763 
85-6 


(») 
47-630 
0-078 


(10) 
52-137 
20-005 


From  98 
Take  77 


( 


(11) 
From  0'00063 
Take  0-00048 


(12) 
874-82 
5-68705 


19. 
20. 
21. 


24. 
26. 
26. 


0-00015 


(18) 
57-004 
2-3 


16.  7465676. 

17.  666789- 

18.  941000- 
97001- 
76734- 
66400- 

22.  700000- 
28.    6700- 
977T- 
76000- 
90017- 


•567456: 

•  75674: 

■  5007: 

•  50077= 

977= 
100= 

99= 
500= 

89- 

i= 

St: 


:6898220. 
:  4S1116. 
:  935993. 
:  46924. 
:  75757. 
:  56300. 
;  699901. 
5200. 
9688, 

75999. 

90014. 


27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 

36! 

37. 


(14) 
47632-0 

0-845003 


(18) 

400-8270 

0-006 


97777- 

60000- 

75477- 

7-97- 

1-75- 

97^07- 

7-05- 

10-761  ~ 

.•!rtAnn_ 

176-1- 
15-06- 


-  4: 
1: 

-  76: 

-  1-05= 
-0-074: 
-4-769: 
-4-776= 
-9-001: 

hr.t  ni  _ 
- i    lAX- 

-0-007:= 
■7-863r 


=  97773. 

=  69999. 

-  76401. 

:  6-92. 

:  1-676. 

=  92-801. 

:  2-274. 

=  1-76. 

-'it?  •  »7U*7» 

:  176-093. 

:       '7-119. 


_  cwt 
From  200 
Take     99 

100 


97 


AttHC! 


467 


[SkoT.  II. 
itterui,  and 
ubtrahend ; 


r. 
tend. 


(8) 
4040063 
220202 


^UftlL] 


*rom    $9876'43 
Take         987-49 

18888-94 

From    $1284-60 
Take         999-96 


•rBTBACTION. 
MONET. 

(89) 

1427-63 
197-21 


$280-42 

(48) 
$671-98 
99-67 


£ 


(48) 

From  1098  12 
Take  434  15 


d. 
6 
8 


(4T) 

^67  14  8 
486  13  9 


(40) 
$721-73 
91-00 

$ 


(44) 
$286-29 
611 '89 


$234-64     $572-81     $ 


£663  16  10 


(48) 

£  s.  i 

76  16  e 

14  6 


m 

£  s.  A. 
47  16  7 
89  17  4 


(41) 

$lG-2d 
9-75 


(45) 
$7.19 
1-86 


81 


(10) 
52'137 
20-005 


(51) 

n      *   8.  d. 

From  98  14  2 
Take  77  16  3 


(62) 

47  14  6 

88  19  9 


(58) 

£    9.  d. 

97  16  6 

88  17  7 


(M) 

£  8.  d. 
147  14  4 
120  10  8 


(85) 
*  8.  d. 
660  15  6 
477  17  7 


(16) 

400-8270 

0-006 


97773. 
59999. 
75401. 

6-92. 

1-676. 

92-801. 

2-274. 

1-76. 

.nHt\r\e\ 

ViVXJV. 

76-093. 
•7-179. 


(6ff) 
cwt  qre.    lb. 
From  200    2    24 
Take     99    8    16 

100    8      9 


AVOIRDUPOIS  WEIGHT. 


(6T) 

cwt  qi-8.  lb. 

176  2  15 

27  2  7 


(68) 

cwt.  qrs.  lb. 

9664  2  23 

9073  0  24 


m 

From  664  9  lo  ^ 
i*ie   97  0  16  16 


467  9   2 


TROY  WEIGHT.' 

jK  02.  dwt.  grs. 

»»o  U  10   0 

17  28 


18 


}h 


m 

c^t.  qrs.  lb. 
664  0  0 
476  3  6 


m 


917  0  I4'"'9 
798  0  18  17 


Bi. 


(83) 

yra.   (Is.  hra.  w&. 

From  7b7  131  6  30 

Take  476  110  ! 4  13 

291       20  16  17 


SUKTSACTICaik 


TIME. 

(84) 

yrs.     di).     hrs.  ma. 

475     1*4     13  16 

100     16     13  17 


I8M»Uy 


(65) 
yrs.     ds.     hre.  ms. 
507  126     14     12 
400      0     16      0 


APPUCATIONS. 

1.  A  shopkeeper  bought  a  piece  of  cloth  containing  42  yards  for 
£22  10a.,  of  which  lie  sella  27  yards  fpr  £15  16s. ;  how  many  yards 
has  he  left,  and  what  have  they  cost  liim  ? 

Jhk.  15  yards;  and  they  cost  him  £6  IBs. 

2.  A  merchant  bought  234  tons,  17  cwt.,  1  quarter,  28  lb.,  and 
sold  147  tons,  18  cwt.,  2  quoiteis,  241b.;  how  much  remained  un- 
8uM?  Ans.  86  tons,  18  cwt.  2  qrs.  24  lb. 

3.  In  1856,  the  revenue  of  Canada  was  as  follows: — customs, 
$4500000;  public  works,  $500000;  crown  lands,  $600000;  and 
casual,  $320000.  For  the  sa  me  year  the  expenditure  was  as  follows : — 
interest  on  public  debt,  &c.,  llOtioOOO;  civil  government,  $226000; 
legislation,  $450. lOO;  administration  of  justice,  $460000 ;  education, 
$?,ciOOO();  coUectiou  of  revenue,  $940000;  public  works,  &c.,  $1755- 
000. .  llow  much  did  the  total  levenue  of  that  year  exceed  the  total 
expenditure?  Am.  $620000. 

4.  The  census  of  1852  gives  the  population  of  Upper  Canada  as 
962C04,  and  that  of  Lower  Canada  as  ^90261.  By  how  much  did  the 
population  of  the  former  exceed  that  of  the  latter?  Ans.  71*748. 

5.  Upper  Canada  contains  147832  square  miles ;  Lower  Canada, 
209990  square  miles;  Nova  Scotia  and  Cape  Breton,  18746  square 
miles ;  New  Brunswick,  27620  square  miles ;  Prince  Edward's  Island, 
2173  square  miles;  Newfoundland,  36000  square  miles;  and  Hudson's 
Bay  Territory,  2436000  squai  e  miles.  By  how  much  does  the  aggre- 
gate extent  of  these  British  North  American  Provinces  fall  short  of 
the  total  area  of  the  United  States — the  latter  being  2936116  square 
miles?  Ans,  37766  square  miles. 

6.  A  merchant  has  209  casks  of  butter,  weighing  400  cwt,  2  qrs. 
14  lb. ;  and  ships  off  173  casks,  weighing  218  cwt.  2  qrs.  24  lb.  How 
many  casks  has  he  left ;  and  what  is  their  weight  ? 

Ans.  36  casks,  weighing  186  cwt.  3  qrs.  16  lb. 
1.  If  from  a  piece  of  cloth  containing  496  yards,  3  quarters,  and 
8  nails,  I  cut  247  yards,  2  qrs.,  2  nails,  what  is  the  length  of  the  re- 
n^nder;  Ans.  249  yards,  1  qiiirter,  1  nail. 

^  ,8.  A  field  contains  769  acres;  3  roods,  and  20  parches,  qf  which 
57n  sores,  2i  rOuUi,  2o  ptiruivs,  aio  iilled ;  liOw  nruCu  ieuinluB  km- 
tittsd?  Ans.  193  acrea,  S7  parches. 


£8M1!k  Ilv 


9tim 


BECAPITUImIS'ION. 


65) 

'.     hre. 

ins. 

6     14 

12 

0     15 

0 

2  yards  for 
uany  yards 

im  £6  16s. 
28  lb.,  and 
maincd  un- 

qrs.  24  lb. 
— customs, 
QOaO;    and 

follows: — 
,  $226000; 

education, 
fee,  $1755- 
;d  the  total 
.  1620000. 

Canada  as 
ucb  did  the 
725.  71748. 
er  Canada, 
746  square 
rd's  Island, 
d  Hudson's 
I  the  aggre- 
lU  sliort  of 
116  square 
uare  miles, 
cwt.  2  qrs. 
i  lb.    How 

I  qrs.  1 6  lb. 
larters,  and 
of  the  re- 
'ter,  1  nail. 
5,  Qf  which 
amtilue  ua- 

S7  porches. 


1058262.    HOH.  maoh  does  the  population  of  Liadon  exceed  Ztot 

MBM7  '•''S„Pr^'|» 'f  Li^rpool  is  384266,  »d  fJ^NewS 
Of  UveVol .   *"""  ^'^'  '^  POP"!""™  oe  New  V.rk  exe^^d  tS 

tomSis-  WsSSr"''  ""'  *""«''^'  »°  >■!«  books  agi^J^hLti: 

afSrTa^MlTw'r  ""  '''*''-''■    ««"  "^  "^/^  """^ 
14.  WIM  is  the  value  of  6-3+ 16-4  •  ^'"^  *""8»- 

16    Of43+(7— 3_14)«  ^  •  -4»'».  14. 

1».  Of  47-6-(2-|-l-24+l6_n-<li»  .  ^"'-  **• 

^J.Wha.ist,!ediire«.oe^^.e''e^V6+ia-6-8.jTi+1?i 

Ana.  100. 

any  of  tL^'^nf  S"  S^^.^;;*-^^^^^  ^^  «honld  be  able  to  tak. 

stopping  or  hesiuSVuT  /n  «^&J.?  J  ^'''''^  "V"'^^'*'  ^'t^^^out 
should  lay,  94  87  80  7^%^  k^  1  ""''"r^  ^continually  fr-om  94,  he 
which  are  i^JenedVorpS.^^^^^^^  the  following  examples, 

subtraction,  thus,  6  from  9  and  q  t?"'^  ''^V^^  ^"^^^^  *<>  «P«»  the 
from  12  ai^d  8  remain  Ao  L  oK^.^",'  ^  ^'"""^  ^'  ^«  <'an't,  but  4 
lawa:-6,  9..3;Tl7;ir,'T3iriMl?.r^^^^^  S^^^^* 

(18) 

12?^Sf.^?J?'^^^^^8n0041081329 
_l91347813191681473ia9916l99846 

(19) 

'^tllllll^.V  23^*98706540466007189 
.1342346678912845678912345678912 

RECAPITTTLATION. 
«iie«i  ""^  ^"^^  ^  two  iiumberfl  is  caUecl  i^mir 


Bi 


QUESTiOITB. 


[Bmt.IL 


ni.  The  smaller  of  the  two  DumherB  ib  called  the  sub- 
trahend. 

IV.  What  is  left  after  making  the  subtraction  is  called 
the  remainder  or  diflference. 

V.  Only  quantities  of  the  same  denomination  can  be 
subtracted. 

VI.  Subtraction  is  indicated  by  the  sign  — ,  which  is 
called  minus,  or  the  negative  sign. 

VII.  When  several  numbers  are  inclosed  in  brackets, 
they  are  to  be  considered  as  constituting  only  one  quantity. 

VIII.  When  a  negative  sign  precedes  the  first  bracket  it 
indicates  that  all  the  quantities  within  the  brackets  are  to 
have  their  signs  changed  when  the  brackets  are  removed. 

IX.  When  quantities  are  removed  into  brackets,  pre- 
ceded by  the  negative  sign,  all  their  signs  must  be  changed, 

X.  We  begin  subtraction  at  the  lowest  denomination,  be- 
cause it  is  sometimes  necessary  to  borrow  from  the  higher 
denominations  and  reduce. 

XL  Instead  of  thus  borrowing  and  reducing,  we  may 
consider  any  denomination  in  the  minuend  increased  by  as 
many  units  of  that  denomination  as  make  one  of  the  next 
higher,  and  then  add  one  to  the  next  higher  denomination 
in  the  subtrahend.  This  is  merely  adding  the  same  quan- 
tity under  diflerent  forms  to  both  minuend  and  subtrahend, 
and  consequently  cannot  aflfect  the  value  of  the  remainder. 
(30.) 

QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 

^OTn.—Number»  in  Roman  numtrala,  thiis  (V),  r^fer  to  the  Recapitula- 
tion; thote  in  Arabio  numerals,  tlius  (25),  refer  to  the  artictue  of  the  Section. 

1.  What  Is  Subtraptloii  ?  C) 

2.  What  *s  the  minuend  ?  (II.)  .   «»v 

8.  What ;  the  derivation  of  the  word  minuend  f  (22) 

4.  Whatlsthesnbtrahend?  (III.)  ^ 

5.  What  l3  the  derivation  of  the  woru  tttbtrGhmdf  (22) 

6.  What  la  the  remaind-r?  (IV.) 

T.  Wh-it  kind  of  quantities  can  be  subtracted?  (V.) 
R  How  Is  Bubtraoti<»n  indicated?  (VI ) 

9.  When  several  niinibers  are  lncIos«d  together  In  brackets,  now  are  they  to 
be  taken  ?  (VII  and  26.) 

11.  When  quantities  are  removed  Into  brackets, preceded  by  tbe  ligQ  — i  wliat 

znoBt  be  done  with  them  ?  (IX  and  26) 
li  What  ia  Uie  rale  for  sabtraction  ?  (28) 


Att«.S^89.] 


MULTIPUOATIOA 


S& 


^*  ^oluTn' ?  T5»r*  ""'*"  **'  *'•  ''°"'  dMomlnatfoa  In  th«  uni.  rtrtlcl 
14.  When  a  dlalt  in  the  snbtrahend  l»  jrreater  than  the  correannnrUn*  aim 
-.8.  What  other  plan  may  be  adopted  ?  i8u)  ' 

??■  Jl-Pk^''^''*^  t''  .<'*'''''  *'"•'»  t*i'8  P'a"  proceed?  (XI.) 

17.  ^  hy  do  we  begin  to  subtract  at  the  right-hand  side ?  (X.i 

ia   "°^  <^»  wo  prove  subtraction  ?  (HI)  ^     ' 

19.  Upon  w'hat  principles  are  these  methods  of  proof  founded  ?  rsn     " 

20.  Illu^^rate  the  difiference  between  spelHng  aid  r^arfin^in  sibtiaotton. 

MULTIPLICATION. 

33.  Multiplication  is  a  short  process  of  taking  one  num- 
ber  as  many  times  as  there  are  units  in  another.  Hence 
multiplication  is  a  short  method  of  performing  addition. 

•nv//,w-J  !^''"'°^^-'  ^''J'J  ^^^^"^  ^'  multiplied  is  called  the 
multiphcand,  and  m  addition  would  be  called  an  addend. 

nli.tn^  •    f  ''u'^^®?  denoting  how  many  times  the  multi- 

tZi-^   °  ^  1*.^^"°^^^'  ^°  ^'^''  ^^^V  that  by  which 
we  multiply,  is  called  the  multiplier. 

\^  i?fn'  T-^^  "''"'^f  *"'^°^  ^'^"^  *^*^""g  *^e  multiplicand 
as  many  times  as  there  are  units  in  the  multiplier,  is  called 

addiCn     '         «°^'««P0«d8  to  the  .t.m  o/  L  addendlt 
The  multiplicand  and  multiplier  are  called  the  factors 

Iw.    r     1  ^''^^"'^  *^'^  '^°^^  or  produce  it^^  (Lat. 
o  T    A*  ^       '  *'°®^*'  '"^^  producer.")  ^ 

divi  Jkt  ^"""t  ?''"'^®y  ''  "^^^  ^^^^^  ^a^^ot  be  exactly 
divided  by  any  whole  number,  except  the  unit  one  and  t7..// 

;nff    1 ";  composite  number  is  the  product  of  two  or  more 
integral  factors,  neither  of  which  is  unity.     Thus  16  is  a 
composite  number,  and  its  factors  are  8  and  2,  or  4  and  4 
tak?na^\h'°''%^^®i?'^^f^  ^'  the  result  which  arises  from 

irthf  r!nUM-  ^P  1"?"!?  '^  ""^"^  ^'"^^^  ^«  t^e^e  are  units 
in  tHe  multiplier,  it  follows: 

Ist.  If  the  multiplier  be  equal  to  unity,  the  product  will 
be  equal  ^to  the  multiplicand.  ^ 

2nr^  T-<-  fhe  multiplier  be  greater  than  unitv,  the  product 
will  ,)v  &.^  many  times  greater  thnn  fl>«TT>nlfir;i;«„«J-.-,  *u. 
mult  ;»ii -.  IS  greater  than  unity. 

34  li'  the  maltiplier  be  less  than  unity,  that  is,  if  it  be 


# 


wmttfuo^rtfast. 


tttn.tL 


')4«T^-4fr 


it 

i 

■if 


a  proper  fraction,  tbe  product  will  l.a  as  many  times  less 
than  the  multiplicand  as  the  multiplier  is  less  than  unity, 

40.  Let  it  be  required  to  multiply  any  two  numbers 
together,  say  7  and  6. 

If  wc  tiiiike  in  a  horizortal  line  as  many  stars  as  T 

then*  art)  units  in  ttie  louiMpacbnd,  and  make  as  mauy      ,  •  *>  >  <  i..  ■     ^ 

sucli  Unesof  Btarfi  a.,  therean' units  in  ttie  oinltiplier,  ♦•••*•• 

It  is  manifest  tliat  the  entii'e  number  of  stars  will  * 

repres  ;  t  tuj  number  of  nuHs  whicli  result  from  ♦ 

takini?  tne  uiultiplii-aiui  aa  many  times  as  there  are  6'  * 

units  in  the  mnitiplSer.  * 

But  it  is  evident  that  we  may  consider  the  42      (  • 
stars  i  '  the  above  figure,  either  as  7  stars  taken  6  times,  or  as  6  etars  taken  T 
times,  that  is,  6  x  7=42=^7  x  6. 

Hence  either  of  the  factors  may  he  used  as  multiplier 
without  altering  the  product. 

41.  Let  it  bs  reqniMd  to  mnltiply  tho  nnmber  8  by  the  composite  nam* 
ber  6,  of  which  the  factors  are  8  and  2. 


* 
* 


*  •  « 

*  •  • 

*  «  • 

*  *  • 

*  •  • 


8 


«x8=24 
14x2=48 


{ 


sJ*    *****    ^    Of" 
)««*«*«**) 
.^**«*>i>««*^'^ 

g)********. 
^***ili****|^« 


8x2=18 
16x8=48 


8x6=48. 


If  we  write  8  stars  in  a  horizontal  line  ftnd  make  6  such  lines,  we  shall 
evidently  have  in  all  8  >  6=48,  the  number  of  units  in  all  the  linet*. 

But  we  may  con^jider  tire  0  lines  as  '2  sets  of  3  lines  each,  and  In  each  set  of 
8  lines  there  are  8  x8=r24  units.  Therefore  in  the  2  sets  there  are  24x2=48 
units.  A^ain  we  may  c-msider  the  6  lines  m  8  sets  of  2  lines  t>Kch,  and  in  each 
set  of  2  lines  there  are  8x2=]!6  units.  Theref:)re  in  8  snch  sets  there  are 
16  x  3=48  units. 

Hence  S  x  6=48 

8  X  8=24  and  24  x  2=48=8  x  6 
8  X  2=16  and  16  x  8=48:-i8  x  6 

And  as  the  sane  may  he  shewn  for  anjr  other  composite  number  as  well  as 
for  6,  we  may  con  jlude  that, 

When  the  multiplier  is  a  composite  number  we  may 
multiply  by  each  of  the  factors  in  succession,  and  the  last 
product  will  be  the  entire  product  sought 

42.  As  ^.he  multiplication  of  tho  higher  numbers  may  be  resolved 
into  the  multiplication  of  one,  digit  by  another,  the  pupil  should  make 
himself  per 'ectly  familiar  with  the  following  table : 

This  tiiMe  is  railed  the  Multiplication  Table,  and  was  calcnlated  by  Pvthng- 

VI33,  a   x;-c:c;fxaitri   -wTrcra    j.-t:i:i.-c!rj;;j-,-j     yriiit   mJuriBUc:!    =uirut.  xr:'J  jrc::n;   yrr.T» 

Gbriit.    It  waa  ealeulftted  after  tho  following  manner :— 2  aitd  ,2  are  ^— twtot 
f  »•  4 ;  8  «&d  8  *ro  9->twic«  8  are  6 ;  4  and  i  are  8— twice  4  tirt  8, ««. 


fe.: 


Twic( 

1  are 

2  — 
8  — 
4  — 
6  ~ 


t» 
7 

8 

0 

10 

11 

12 


—  1 


—  •2 


8  time 

1  are 

2  —  ] 
8  —  5 
4  —  J 
6  —4 
6  —  4 
1  —  I 
8  —  fi 
0  ~  7 

10  —  8 

11  —  8 

12  —  9 


anmbePk.  i 

NOTB.- 
for  the  pup 
flcieiuy  In  t 
it  will  enabl 
The  labour 
pensated  by 


18  times 

2  are  26 

8  — 

89 

4  — 

62 

6  — 

83 

6  - 

78 

7  - 

91 

8  - 

104 

•  — 

117 

43.  '. 

vApresaetJ 

l)y  9  igei 


lier 


^^**i-<«'^3  Mm.TIPLI0ATION. 

inJLTrPLICATIGN  TABLE. 


m 


8  times 

1  are  8 

2  —  16 

3  —  24 
4—32 
6—40 
6  —  48 
1  —  66 

8  —  64 

9  —  Y2 

10  —  80 

11  —  88 

12  —  ftfi 


9  timed 
1  are  9 
2—18 
8—27 
4—86 

6  —    43 
6—64 

7  —    68 
8—72 

9  —  ai 

10  —  90 
11—99 
12  —  108 


10  times 

1  are    10 

2—20 

8—80 

4—40 

6—60 

6—60 

7—70 

8—80 

.9  —    90 

10  —  100 

11  —  110 

12  —  120 


11  times 
1  are  11 
2—22 
8—33 
4—44 
6—65 


6 

— . 

66 

7 

— - 

77 

8 

— 

88 

9 

— 

99 

10 

— 

110 

11 

~- 

121 

12 

— 

132 

12  times 
1  are  12 
2—24 
8—36 
4—48 
6—60 
-rt-  72 
V  —  M 
8—96 
9  —   108 

10  —  120 

11  —  132 

12  —  144 


u  V(v -  irs  from  tliia  table,  that  the  multiplication  of  the  sam**  twn 
aumber.  u  whatever  order  taken,  produce  the  same  product 

It  will  enable  him,  In  a  .f  ^LJ 1  USf„^^^  t.,  cmmlt  what  follows,  as 
The  labour  of  committ  ^tlu  So  «  r^on  iLTkV"  «  """slderable  degree, 
pensated  by  the  advanta^  t  -   'u^^  "-stonded  table  would  be  scarcely  com- 


18  times 


2  are 
8  — 
4  — 

5~ 
8  - 

7  - 

8  —  104 

f«  —  117 


26 
89 
52 
65 

T8 
91 


14  times 
2  are  23 


8  — 

4  — 

5  — 

6  - 

7  - 


42 
66 
70 
84 
93 


8  -  112 

9  ~  126 


15  times 
2  are  80 
45 


60 
75 

90 
105 
120 
185 


16  times 
2  are  82 

-•    48 


64 

80 

96 

112 

128 

144 


17  limes 
2  are  84 


8  — 

4  ~ 

6  — 

6  — 

7  - 

8  — 


61 

68 

85 

102 

119 

186 


18  limes 
2  are  86 


9  —  158 


8  — 
4  — 
6- 

6  — 

7  — 

8  ~ 

9  — 


54 
72 
90 
lOS 
126 
144 
162 


1  19  times  1 

2 

are  8<^ 

8 

—    67 

4 

—    76 

5 

—    95 

6 

-  114 

6 

~  138 

7 

--  152 

9 

~  171 

_  43.  The  multiplication  of  one  qnantitv  bv  anotbpr  « 
^pre««eu  by  x  ;  thus  7X9=63,  mews  that  7  multiplied 
|)y  9  IS  oqjaaX  to  63,  ^ 


'f    .. 


\ 


88 


MULTIPLIOATlOy. 


phMmXt 


coJL'^tTtSZ^X  t'J"  ''L«';r  •»■!?«■■§  ?f  «™™i  tern..  ■ 

each  of  ite  no.ir «  V    ^^  8"a  -,  18  to  be  multiplied  by  any  number 
fact  ttt  trcoi^^^^^  be  multiplied.    This  ariseJ  frorthe 

mer  brtclrti;  tnlo       il'^rTu^^   ^^""^  ^^^  *^«  terms  within  the  for- 
^r VSlff^^^^^^^^^^  ^^  ^^'^^  «^  ^«  t«"^B  -itl^in  the  latter. 

46.  Let  it  be  required  to  multiply  168  by  9. 

«th?';:sJft^1S;J?i5?t'irt?=J^^^^^^  Hencesofar 

the  lowest  or  at  the  hiX8"d?nSatlon^VfffvoI«n''TJ"cf  "^  a* 

equal  to  8x9+00x9+700x9  '  '°<^><^+60x9+8x9 being  evidently 

tlon.'ir SKiirs"-^"*^""''  **  *^*  ^«'*->"^^  ««d«.  0'  highest  denomln.- 

♦-i.^^P.**^'"°''-"~T  hundreds  multlDlled  hv  0  nr 
Ir«  M^. *'°'««-  To^  hundreds :  6  tens  mult  pll?d  bV  9 
m^  ^a"""}  "H.^  « '"•''»  multiplied  by  9,are  72  unTtS 

iff  ^s^'';'^"  o'^^ii-s  ±1  ?rS 


768 
9 

6800 

640 

T3 


OPEHATIOW. 
whinh  may 
be  thiissb* 
broviated. 


768 
9 

eT" 

64 

72 


6912 
Wde^noStlt'  '^'  ^«  ^»«»«o»  andoommenoe  at  the right-hwid or 


I. 

768 
9 

^3 
540 

6300 

6912 


OPEKATIOK. 
which  may        n.     and  thus  still  III. 


be  thus  nb- 
breviated. 


768 
9 


6912 


farther  abbre- 
viated. 


768 
9 

fiei2 


EXPLANATIOK.-^O.   II.  dlf- 

rers  from  No.  I.  only  in  havinir 
the  unnecessary  O's  omitted.  In 
Wo.  Ill  the  principle  ot  carry, 
tng  is  taken  advantage  of,  thus 
--8  units,  multiplied  by  9,  are 
72  units,  equal  to  2  units  and  T 
tens  toon rry— 6  tens. multiplied 
by  9,  are  64  tens,  and  7  tens, 
make  61  tens,  equal  tol  ten,  and 


6  hundreds  to  carry;  7  hnndrpda  t««u«»n„j  v  "l?^^  ^Vn^P*' ^9"*'  ^"^  t^n*  and 
drede  make  69  tJ^rlf^f.A^^^^^^^^  llnZi^r''^  '''  '  ^"'^• 

denomination.      "-"^^'^^  ''*«  mtdtiplicahon  at  the  right-hand  or  lowegl 
mJmlTot^lV^l  article  (46),  for  multiplying  by  any  integral 

Jftilttnlu  MtMtti  Mw^^M  ^^  ..^.-j.   .      ..  .... 

^sgxnmng  mth  the  loweat,  by  tlu  multiplier,  a  J  divide  eachpr^ 


«4-«r.) 


IfULTIPLXOATIOir. 


OPBtATlOir. 

$7896-43 
11 

$8686078 


^/!hI^J*S'  'f*  "'*"***'  Y'*«'  denwninaHon  which  maha  on»  unit 
ExAMPu  1 — Multiply  $7896-4S  by  II. 

»"i  8  ttintha  to  carry:  4  tenthl  of  ri?.ii™-         »**"*•.*"  "**'  '•'•^^n. 
8  hundreds  ind  9  tfiouskSs  •  7  thnu«iHJ*'.^''m^?.  ?»u''«  ^^  hundreds,  .'qual  to 


-■•—    ^.w    lUO.    U«| 

8      2    11    T 


26 


Multiply 
By 


EZKRCISB  12. 

75460 
9 


244800 


Multiply 
By 


10-6472 


Multiply 

By 


Multiply 


|1635'24 

(18) 
866342 
11 


17.  Multiply  £32  8s.  6jd.  by  5. 

18.  MulUply  £48  lla.  44d.  by  8. 


(10) 
1672-66 
2 


JI4)    .  (16) 
738679   4716376 

12  a 


(16) 
8429763 
12 


Am.  £162.28.  8Jd. 
An».  £848  Hi.  2d. 


itWtTrpttOATMm. 


^w&t.->ii. 


20.  Mu  t  p  y  lOcwt.  8  qw.  6  lbs.  by  8.    Am.  82  cwt.  1  ^r.  16  lbs 

a^  Multiply  11  oz.  10  dwt.  19  gra.  by  12. 

v*n«.  11  lbs.  6  02.  9  dwt.  12  gr. 
..A®'  '^^^^J^e  multiplier  ip  a  ^posite  number,  and 
can  be  resolved  into  two  or  more  fat.  s,  r  ither  of  kkn 
18  greater  than  12,  we  deduce  from  (4 .)  the  following :- 

RULE. 

«^;/fffi^^^  f^  '^'^ff^«f<^'^or»  in  succemon  a«./  the  last  product 
wU  be  the  eiUire  product  sought.  proavct 

Example  1.— Multiply  8  hre.  1  min.  14  ^ec.  by  64.  * 


OPERATION. 

hre.  niin.  sec.  x64=8x8 
.    8 


1    0    57 


53 

8 


ExPLANATir.N.—Mnl.  ,,|yine  8  hrs.  7  mln  14 
Bee  hv  8,  we  obtain  1  day  0  Lrs.  57  min  52  sec 
which  w?  njjdin  multiniy  ly  8,  and  obtt.in  8  days  7 

T  niln.  14  a«c.,  by  8  times  6  or  W. 


8    7     43 


56  Arm, 

Example  2.—Multlply  796-487  by  132. 
79e.437?18J4Tlxi2  "  ^'^^-^^^^tton.-Wo 


8760-807=11  times  maltipUcand. 


-1.   «         V  -e—  ,  ■■         '^'^  mHlHply  the 

fob«  u"'J?'»-^'' ^^"  *''^r''"-  '•  other  words, 
take  it  11  times,  f.nd  tli.n  tuKe  IhiN  result 
12  imes.  which  Is  evidently  equivalent  to 
taking  the  given  Lumber  12  times  11  or  182 

UJTICS* 


H>^i39-684=]2  times  11  times  multiplicand. 

Example  3— Multiply  16  cwt.  3  qrs.  11  lbs.  by  270. 


OPKRITTON. 

cwt.  qrs.  lb. 
16      8     11x270 
8 


60 

2      8 
9 

465 

0     22 

10 

Explanation. -270=10  times  27  or  10x8x9     If 
th!ni!!"^  '"'^i'^'^t  "'♦'.P'^*'"  multiplicands  times;  and 
dnof  S'h'"""'^",?*.^  ^'?r  "'"'  '"'"  '^'^  second  pro. 
t-lM^l  ""?''''•  ''  '^  «'''"'^"*  *"«  '^''«"  hftvc.  in  effect 
taken  the  given  multiplicand  8x9x10  or  270  Umw    ' 


4562      0     20 

Exercise  13. 

1.  Multiply  fl69-78by36. 

2.  Multiply  $796342-3  by  121. 
8.  Multiply  $33460  by  144. 

4.  Muitipiy  73u.by  648. 

6.  Multiply  SA  78.  6d.  by  18. 


Ans.  $6112-08. 

Ans.  96357418-3. 

Ans.  S4818240. 

A7ii.  4V6«80„ 

Aru,  £m  1*8.  Od. 


•Mil.'  48k     J 

■». '  Myltl 
7.  Maiti 
8    4ulti 

^   Multi 

10   Multi; 

II.  M    ti] 

48.  Wh 

and  the  mu 
number,  we 


Take  the  n 
Hply  successit 
product  so  mt 
number  is  teas 

AUPLB   ] 

opEBAnoir. 
£    B.   d. 
62    12    6 
8 


601 


U    0 
9 


4609      0    0s 
250    10    0  = 

£4759    10    0  =  ' 

Instead  of  mt 
increased  the  rest 
by  7  and  11,  and  c 

Example  2.- 


lbs. 
17 


1783 — 


1 

ISSd 


ua.4k«t.] 


ttwitmoktum. 


n 


»  Muiiipij  b«ri,.8pk^ig^.i-  /ptTyir  *""•'""• 

10.  Multiply  ayda.  Sqr^  ^^^  a Tby  M.  •""*  ''^-  ""•  'P*- 

11.  M    Up./  5  day,  IH™.  33  nri«r*n  kei'b/ws*  "*  ^°*-  "'"• 

^M.  1660  (tays,  IB  h«.  16  mil,.  488M. 

number,  we  pL.ed'So/'"'      'f^ll^^r'^''^ 
pr4«<  «,  m«4  «Lr<£  iJ;-  "/'^  -^  <"  <»•  subtract  from  (/« 


OPEiiATIOW. 

«    8.    d. 
63    12    6 
8 

0    0 
9 


iMPLE  l.-.Multiply  £62  12a  6d.  by  76, 


W  times  mnlUpHcanfl. 

4  timua  mnlflnll J 


fl^f'^'*S'^^*"°''~"^e  t«lte  76=9 X 
n,t,iH^!l''  "\"^  'J*'  *f**  72  times  the 
S«  S  H*"u'  """J*  t.)  itnd.linsf  4  times 
the  multiplicand,  obtain  tlie  desired 
PJlJ^uct,  viz.,  7tt  times  the  miUUpll. 


■  >^    '"    9  =    4  "mea  multiplicand. 
£4T59    10    0  =  7fl  times  multlpLcand: 

by  7  and  11,  and  dec^T  rtl^^S  ^  J^tj  f «  -"ItiS 
EXAKPLK  2.-^ultiply  17 lbs.  8oz.  7  dr.  2  scr.  16gr..  by  789. 


lbs. 
17 


M. 

8 


dr. 
7 


8 


8 


TfST 

12182      JT 
1»8(}       7 


•«•      «fr8. 
f        16  X  9  _. 
. 1() 

1      ^j**  8  =  80  times  multiplicand. 


9  times  multiplicand. 


T 


1 
8 
7 


1 
8 
1 


0 

jr 

ft  -  '£^M*"«smii]tipi!cand. 

W  -■    80  limes  multiplicand. 

^  —      »  timeji  multipiieaad, 

4  «a  T89  ClittM  nnatipUeaod. 


xw 


II 


I 


IMAGE  EVALUATION 
TEST  TARGET  (MT-3) 


1.0 

I.I 

L&|28     |2.5 

|50     "^        1^ 

=     m  m   12.2 

s  ^  m 

im 

11.25 

|U    |||.6 

^>. 


TW      A 


/. 


^^'^y  -.^''<^ 


Photographic 
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Corporation 


<v 


;\ 


\ 


iV 


^1\ 


o^ 


23  WEST  MAIN  STREET 

WEBSTER,  N.Y.  M580 

(716)  872-4503 


fit 


MULTIPUOATtOy. 


09aot.It 


BzraAirATidir.->W«  dlrlde  th«  jriven  mnltipHw  Into  TOO -f  804-9,  and  obtain 
tba  8  partial  prudaota,  which  we  add  to  ..her,  for  the  entire  producR 

Example  S.—Multiply  8  wka.  s    tVs  l^hrs.  21  min.  12  sea  by 
4786. 

OPBBATXO. 

wka.  da  h.   min.  ae&  wka.  da.    h.  mui  ^ee. 

8     6   IT     21     ISxOs      28   fi     8     <      f>ss      6 timea mcltlpllcand. 

118   6    16    86     Os     80  timea  multiplicand. 


89     4     6 


0x8 
10 


898     0     T 


20       OxTa   2rr2    2     8    20     0=   TOO  times  mnltiplicand. 


S960     8     1     20 


0x4  =  1B841    6     g    80     0  =  4000  times  mnltipHcand. 
.itM.  18766   4     9    88    12  =  4786  times  molUpUcand. 


ExAKPLK  4.— Multiply  £47  16p  2d.  by  6788. 
6788  =  6x1000+7x100 -l-SxlO-i-a 


OPBBATIOir. 

£   a  d. 

148   8    6  =  product  by  units  of  the  mnltiplieand. 

~m~l     8  X  8  =     8824  18   4  =  product  bv  tens  of  the  multiplicand. 


£  a    d. 
4V 16     2x8: 
10 


4780  16     8  X  T=  8846S  16   8  ss:  product  by  hundreds  of  the  multiplicand. 

*7808   6     8  X  6  =  289041  18   4  =  product  by  thousands  of  the  multiplicand. 
Aiu.  2T647&  11' 10  =s  product  by  entire  multiplier. 


Ans.  £1006  18s.  8cl. 

Ans.  962040  28.  6^d. 

Ans.  £10666  18s.  4id. 


EZEBCISK  14. 

1.  Multiply  £12  2g.  4d.  by  88. 

2.  Multiply  £968  Os.  0}d.  by  999. 
8.  Multiply  £3  68.  6id.  by  8178. 
4.  Multiply  16  bush.  8  pks.  1  gaL  by  678. 

Ans.  11441  bush.  1  pk.  Ogal. 
6.  Multiply  28  m.  6  fur.  88rd8.  4  yds.  by  247. 

Ans   6892  m.  2  fur.  lOrds.  8iyds. 
6.  Multiply  8  S.  16"  80'  46"  by  721.      Ans.  2669  S.  26'  80'  46". 

60.  It  may  be  proper  here  to  caution  the  pnpil  ajraitist  the  absurd  attempt 
to  multiply  one  denominate  number  by  another.  MultiiilicaUon  is  merely  a 
particular  kind  of  addition,  and  when  we  are  required  to  multiply  a  quantity 
by  any  number,  we  are  simply  required  to  repeai;  It  as  many  t}m<  s  aa  there 
aro  units  in  the  multiplier.  It  is  evident,  then,  that  to  talk  of  multiplying 
^ix  .l?*-.?U'**»-*'7  ^'^  ^3*-  i'*f'»  <""'  In  otlier  words,  of  adding  or  npeating 
£19198.  ll*d  £19  198.  llfd.  timeajs  simply  ridiculous.  Nevertheless,  great 
pains  have  bee  i  taken  to  show  that  2a  6d.  may  be  multiplied  by  2s  6d.,  and 
i"?' ^'i?.  l»r"^"ot  ^j'l  b«  «'lther  8fd.  or  6s.  8d.  1 1  i  ndoubtedly,  2^  6d.  can  be 
laacn  =f  j;mi'8,  and  tbaresuit  wui  be6<.  8(1. ;  or  it  can  be  taken  one-eiehth 
?',?."'°,^5°^-*.'"»'*»"J*  ^*11  be  8*d.;  but  thia  is  a  very  differei.t  thing  from 
UUng  it  8a.  0d.  timea.    lit  fact  it  la  qait«  aa  nona«iiuo»l  to  talk  of  tiddiif 


ABm48M 


28.  6d.  26. 1 

times;  or, 
tion,  wbici 
be  maltipl 
Ailly  show 

61.  I 

OPBRATIOM 
729 

478 

6332 
6103 
2916 

848462 

hundreds,  a 
column.  an< 
ducts  toget 

Heno 
the  mult 
number, 


Multip 

tately^  beat 
teparate  fit 
figure  by  \ 
products  to^ 

EXAHPI 

OriRATiON. 
74i8 
67.i9 

68807 
619610 
44588 


49800907 


Multi] 

By 


«.  Multip] 
i.  jauiupj 

8.  Multip] 

9.  MulUpI 


paoi.It     I    ABn.«-ei.] 


KtTLTIPLIOATION. 


(•«>9,  and  obtain 
ducK 

D.  12  860.  by 


»mcltipllcan(i. 

IS  multiplicand. 

ismnltiplicand. 

18  mnltiplicand. 
a  moltipllcand. 


Ittplieand. 

tiplicaod. 

multiplicand. 

9  multiplicand. 
r. 


1006  188.  8d. 
2040  28.  6|d. 
566  18s.  4id. 

u  1  pk.  0  gal. 

D  rds.  8i  yds. 
26°  80'  46". 

Lbsnrd  attempt 
i»n  Is  merely  a 
inly  a  qimntuy 
tim<8  aA  tliere 
of  nuUiplyirig 
ar  or  rtpeatfne 
!r:heles8,  great 
by  28  6d.,  and 
,  ii*  6d.  can  be 
cen  (ine-eiebtb 
silt  thing  from 
Ulkof  tMkiag 


98 


473 

6382 
6103 
S916 

848462 


?mS;"Jr.?b!!rT.f  mlM2r5^.f^^^^^  »%  <1»T'  ? "*•,»'  ^^ 

tlon,  which  l3  Bometime.  LlrtuSV  LTSr^f^htt  «  P««lwimal  raultipllca- 
be  maltjplied  by  another  ^<>M Af  ,^„K'iK*l """  denominate  number  can 
folly  ahown  hereiSw    (8m  S?i  \if^^^^  whatavar  to  tba  thaory,  aa  wlU  b« 

61.  Let  it  be  required  to  multiply  729  by  478. 
OPaiiATiOK.       FxpiAWATiow.-Pn.ra  the  preceding  examnlea  it  !m  -^^-«* 

ducts  together.    ""^'^ '"  ''''"J''  *«•    I^aUy,  wa  add  the  aeveral  partial  pro- 

tha^o  T '  ,^^®?  *^®  "'"^^•P^^^""^*^^  an  al>8tract  number 
the  multipher  being  greater  than  12  and  not  a  comS 
number,  we  have  the  following :—  composite 

RULB. 
Example.— Multiply  7428  by  6709. 


OPIRATXON. 
74J8 

67.i9 

66807 
619310 
44588 

48800907 


a) 

Multiply  825 
By  95 


EZSBCISX  16. 

(2) 

765 
765 


«.  Multiply  7071  by  666. 

7.  Multiply  ioG07  by  8094. 

8.  Multiply  89948128  by  6007. 

9.  Multiply  2778688  by  9067. 


An*    51091  .i'TA 
—  sv. 


Am.  48288058. 

Am,  239968874861. 

Am,  27416827799. 


m 


Mffl/rTPMffAB'MMft'' 


CBUm-SL 


AMmm 


•97 

4445 
67-16 

6i*59ft 


62.  Ltt  it  b«  reqvired^t^  multiply  «9*6  by  '91 

ExpiAHATioii^-StaeB  (61>  wiy  ordw,  mnltlpHml  by  im1t&  will 
five  ttot  «»ra«)r--tenth^  multiplied  by  unitt.  w«l  crlr*  twubt. 
ilence  it  i»  obvioas  that  tentlta,  nuiltiplUxl  bv  tenths  « 111  give  the 
next  lower  order,  or  hundredths;  and  also  that  tenthN  multiplied 
by  hundrfdtlisi  will  give  the  next  l«»wer  order  airaln,  ot  thou- 
sandths. In  tde  above  example,  therefore,  we  proceed  thus.— 6 
tenuis,  multiplied  by  7  hundredths,  jrive  85  thuuMmdths,  eoual  t© 
5 thousandths  to  set  down  and  8  hundredths  to  carry;  » units. 
^r«^»h.-.«J?\''^*''"*2  ^?»L'"'2*Tl*''*'  »**'■?  *'  hundredths,  and  tiree  hun- 
o  f^n^i?  ^  *^'^*'^  T^*>  ^  *™"**^•*l'**^  *'SH*'  *<»  *  hundredths  to  set  down  nnd 
2  U-nths  to  oory ;  tt  tens^  mulUplled  by  f  hundredths,  give  4S  tenths;  and  2 
tenths  we  carried,  make  44  tentlis,  equal  to  4  tenths  and  4  units.  Apain,  6 
twitha,  multiplied  by  9  umths,  give  45  hundredtha,  equal  to  5  hundredths  to  eet 
dowji  and  4  teutha  to  carry,  dw.  —'   t  «  «..-«mid  w  wi. 

63i  Strictly  speaking,  all  examples  in  multiplication 
of  4:cimal8  should  be  worked  according  to  the  above 
method.  An  attentive  ct)nsidei'ation  of  the  reasonings  in 
(^2)  will,  however,  sh<»w  that  the  lowest  digit  of  the  pro- 
duct  of  any  two  numbers  containing  decitnals,  must  al- 
ways be  a  number  of  places  to  the-  right  of  the  decimal 
point,  equal  to  the  mm  of  tiie  decimal  places,  in  both 
multiplicand  and  multiplier^ 

Hence,  when  the  multiplicand  or  multiplier,  or  both, 
contain:  decimals^  we  deduue  the  following**^ 

Mvltiply  M  though  there  were  no  deeimals,  and  then  remove  the 
decimal  point  in  the  product  an  many  placen  to  the  left  oi  tfiere  are 
decimaU  inbotkthfnmitipiicand  ar4  the  mtUtiplier, 

EiAMK.ll,— Multiply  6»68  by  O'OOOOft. 


60S 
6 


£xrKANATiON.— We  multiply  £68  by  6,  and  remdve  the  deci- 
mal  poiat  ttwen  pbces  t(»  the.  Irft,  since  there  are /fw  decimal 
plaBeaiii  the  inuUlplleranid  /tfo  in  the  iwiilUpllcand,  that  la.  we 
have  taken  a  number  a  hundred  times  too  great  a  htmdred 
thousand  times  too  often,  and  the  product  2816  is  therefore  ten 
million  times  too  great,  and  to  make  it  what  it  should  be,  we 
divide  it  by  ten  millions ;  or,  in  other  words,  reiaove  the  deci- 
mal p«>int  a«ven  places,  (o  the  left. 


2815 
Ana.  -0002815 


EzAMPJbE  2.— Multiply  2'O^Bhx  ClSfe 
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ET:iPi.^ATiow.— Wo  multiply  a»^tliough  boH»  were  white- nuro- 
\»r^  and.cut.off /««  decimals,  sioeMhere  «»<iW^ln  Hm  multi- 
pUcond  and  ttflo  Id  tbe  multipUw. 
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(1) 
'008296 

6-782 


(2) 

41-18 

•0629 


&6'12S4 
2-0006 


Product      '019067472  2627962 

4,  Multiply  3-2617  by  023. 
B.  Multiply  64-0(U  by  340. 

6.  Multiply  482000-  bv  -37. 

7.  Multiply  3782-4  bv'-00917. 

8.  Multiply  87'96  by' 220. 


•       Ana.  -0747891. 

Ans.  21760-34. 

Ans.  178340. 

Ans.  84-684608. 

Alls.  19361-2. 

ft 

PROOF  OP  MULTIPLICATION.- 

54.  iy  the  multiplier  is  not  greater  than  12.  multiply  the  mulH-^ 
pltcand  by  themnltiplier,  minus  one,  and  add  the  muUipiieand,  to 
theproauct.  pie  sum  .fhoidd  be  tfie  same  as  the  product  of  t/u  mul^ 
tiplicand  by  the  voliole  muitipHer. 

If  the  multiplier  be  greater  than  12  and  the  multipli- 
cand  an  abstjacjt  number : — 

First  Method.— JfM/<tWy  the  multiplier  by  the  multiplicand, 
and  if  the  product  thus  obtain  J  agree  with  the  otlier,  the  vnrk  mai 
be  considered  cotreet.  ^ 

♦^nIl!!f.J["*'*'i''*!i!'''  P"»"'  't»T»"'wls  "Pon  thP  principle  (40)  that  th«  prodoct  of 
two  numbers  Is  tbe  eaine  whichever  is  takwi  jw  m'ilUi)li>r.  vrmmi  or 

.V  ,ff«0'*^.MfT?0D-7^»«**f^/Ae  product  by  one  of  the  factors,  and 
«/  thegmttent  .hus  obtained  u  equal  to  the  oilier  factor,  the  work  i» 

its  Zrt  "*°*^'^  '«^«"'n»  t^e  operal2«D,  1.  e.,  breaking  np  the  product  Into 

Thjrd  METB0D.—2)it,ifl?e  the  sum  of  the  digits  of  the  multiplicand 
by  9  and  set  down  the  remainder;  divide  also  the  sum  of  the  Iqits  of 
the  multiplier  by  9  and  set  down  tlie  remainder;  multiply  tJuse  two 
remainders  together,  divide  the  sum  of  the  digits  in  their  product  by  9 
andiftlut  remainder  thus  obtained  is  equal  to  the  remainder  obtained 
by  dividing  the  sum  of  the  digits  in  the  product  of  the  multiplicand 
and  the  multiplier  6y  9,  the  work  is  generally  correct :  if  tluse  two 
last  remainders  are  different,  it  must  be  wrong. 

ExAMPLx  1. — Let  the  quantities  multiplied  be  9426  and  3785* 
Tskiogthe  ninps  from  9i28,  wo  jret  8  aa  remainder 
And  from  91S6,  we  get  6. 


mm 

75403 


8  3<  6  =  li!^ih>m  :\rbi<sb  9  beli^  te^ieo,  6  af»  left 


TaUag  th«  olaiMAom  89«774i0»  6  an  Idt, 


fc:^^!!!!!*!"**^*  "»"'"*W'^*'''"'''>'WWJ'M  *• 


Q6 


MULTIPUOATIOV. 


[BsoK  XL 


Th*  remalnden  hHntr  cqnsl,  w«  ar«  to  prMame  the  mtiltlplleatlon  is  ef>r> 
wet  The  Mtn«  result,  howt'Vfr,  would  have  been  obtained  even  if  we  bad 
Uisplaced  diirits,  added  or  omitted  cyphera.  or  fallen  int«>  errors  wbfch  bad 
counteracted  each  otber ;  bat,  with  ordinary  care,  no&e  of  these  are  likely  to 
occur. 

Example  2.— -Let  the  numbers  be  76642  and  8486. 

Takinar  tbtf  nines  from  76542.  the  remainder  is  & 
Taking  tbem  A:oii\        8486,  it  is  & 


461)252 

229626  6x8) 
80616S 
012886 


18,  tbe  remainder  from  which  Is  0. 


Taking  tbe  nines  from  645708812  also,  the  remainder  fs  0. 

The  remainders  being  tbe  same,  the  multiplication  may  be  eonsldered 
eorroot, 

NoTB.— This  proof  applies,  whatever  may  be  the  position  of  the  decimal 
point  in  either  uf  the  given  numbers. 

Example  3.— Let  the  numbers  be  4*68  and  5'4. 

From  4-68,  the  remainder  is  4 
From  5*4,  it  is  0. 

1852  4  x  0  =s  0,  from  which  the  r<!»mainder  is  flL 
2816 

From  25-002  the  remainder  is  0. 

65.  The  principle  on  which  thiH  process  depends  is,  that  if  any 
number  is  divided  by  9,  and  the  sum  of  its  digits  also  be  divided  by 
9,  the  remainders  are,  in  both  cases,  the  same. 

TbuB  taking  the  number  7825,  we  have : 

14M  —  70oo+8oo-<-«o  +  a  _  TQoo  I  sop  I  «a_L  a 

=  7  X  iiy»-«  +  8  X  ijtt  +  2  X  -^  +  I 

=  T  X  (111  +  I)  +  8  X  (11  +  t)  +  2  X  (1  +  i)  +  I 

=  777  +  l  +  88-t-|  +  2+|  +  i 

K  777  +  88  +  2  +  1  +  1  +  1  +  * 

s=  777  +  88  +  2  +  i*»*J*.l 

Hence  the  remainder  arising  from  the  division  of  7826  by  9  it 
evidently  the  same  as  that  arising  "from  dividing  7+8+2-1-6  or  22, 
which  is  the  sum  of  its  digits,  by  9. 

86.  Casting  the  nines  from  the  factors,  multiplying  the  resulting 
remainders,  and  casting  the  nines  from  the  product,  wiU  leave  the 
same  remainder  as  if  the  nines  were  cast  from  the  product  of  tbe 
factors — provided  the  multiplication  has  been  correctly  performed. 

Thas,  let  the  ftotors  be  678  and  484. 

Caifting  the  nin<*8  from  5+7+8  (which  we  asve  jast  of  en  is  tbe  Ssinr  as 
easting  tbe  nines  from  678),  we  obtain  6  as  remainder.  Casting  tbe  nines  friim 
4+ 6 +4,  we  get  6  as  remainder.  Multiplying  6  and  6  we  obtain  80  as  prodttOti 
wUeb,  when  the  nines  are  taken  away,  wUl  give  8  as  a  remainder. 
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piled  brairej  qSln'uS^iiKl  "th!f'.«nl!?H[  *^°w"'"»»  *«  ^«  ««  ^l"-  "»"»«• 
cast  ouf;  and,  fo?  aTmSr  wmm  Vyr'^ilK^l^  '"^  *^  ther«rore.  to  be 
nines;  It  will  continpe  to  do  »  when  mnl«^5  ^!?^  "P'*«^"  •  n»mWrof 
first  brackets,  and  IsT  ther«frir«  ♦«  >f5-™?"*J®**  *7  <*«  quantities  wlthhi  the 
There wllftSin  ^^onlySl'^l^^^^^^^  tX'nilar  rea^n,6^! 

to  be  oMt  oi^L  the  rmaindJra  to  hi  mntn^i*^f^°  J^^**'*^  t^«  "*«»"  •*•  »»1U 

rettaiiidM>.  *     "*  ^®  "^*  "one  all  this  alreadf ,  and  obtaij^ed  8  aa 
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COHIBAOTIOMS  W  KUlIIPUOAnOF. 

67.  i.  To  multiply  by  5  • 

4#«  a  0  jo  rte  mOiiplicand  ^  divide  the  Uiuli  by  9 

Reason  SsJ^h  ^  *  . 

n.  To  multiply  by  16  • 

m.  To  multiply  by  25 : 

IV.  To  multiply  by  125 . 

V.  To  multiply  by  75 : 

Reason  75=100— aju, 

VI.  To  multiply  by  175  : 

-^^'i«>oOe^ultipljfthireiuit  by  land  divide  by  i 
Reason  175 =i4A.  * 

VII.  To  multiply  by  275 : 

Affix  tiooOs^ultipfythe  remdtby  11  tmd  divide  by  4. 
Reason  276=-u,ftA.  ' 

Vlil  To  multiply  by  13, 14, 15,  Ac.j  or  by  1  with  either 
of  the  other  d^te  a^ffixed  to  it : 

9 


9S 


iroinnioATKMf. 


(•Hi.  a 


I 


' 


EZAMPLI. 

2826  X 18 
6976 


Multiply  bv  ths  vniti  fywre  of  the  mvUiplur, 

and  write  each  figure  of  the  partial  product  on* 

place  to  the  right  of  that  from  which  U  arises  ; 

finally^  add  the  partial  product  to  the  mtUtipli- 

Ant,  80226  candy  and  the  result  will  he  the  answer  regvired. 

Bbaboh.— This  la  the  some  In  effect  aa  If  we  actoally  multiplied  by  the 
oommon  method.  We  merely  make  the  multiplicand  aerve  for  the  aeoobd 
l>artlal  product 

IX.  To  multiply  by  21,  31,  41,  Ac,  or  by  1  with  either 
of  the  other  significant  figures  prefixed  to  it : 

EzAMPLV.  Multiply  by  the  tens' f pure  of  the  mulHplierf 

866  X  21      and  write  the  first  fiaure  of  the  partial  product  in 

780  the  tens'  place  ;  fintUly,  add  this  partial  product  to 

*       _  the  multiplicam^  and  the  result  will  be  the  answer 

Ans.  7666  required. 

Bbabok.— The  reason  of  this  method  of  contraction  iB  snhatantlally  the 
same  as  that  of  the  preceding. 

X.  To  multiply  by  101, 102,  108,  104,  Ac.,  or  by  10 
with*  either  of  the  other  digits  affixed  to  it : 

Multiply  by  the  units^  figure  of  the  multiplier  and  write  the 
product^  thus  obtained^  two  places  to  the  ripht  of  the  multipiieand ; 
finally,  add  the  partial  product  to  the  multiplicand* 

BiA80iT.--Suhstantlally  the  same  as  No.  & 

XI.  To  multiply  by  any  number  of  nines  t 

Remove  the  decimal  point  of  the  multiplicand^  so  many  places  to 
the  right  {by  affixing  O's  if  necessary)  as  there  are  nines  in  the  mid- 
tiplier ;  and  subtract  the  multiplicand  from  the  result. 

EzAicPLX  l.—Multiply  7347  by  999. 

7847  X  »99=7847000-7847=T880668. 
We,  In  such  a  case,  merely  multiply  by  the  next  higher  convenient  com- 
posite number,  and  subtract  the  multiplicand  as  many  times  as  we  have  taken 
it  too  often;  thus.  In  the  example  just  riven—  -«o«„a 

7847  X  999=7847  X  (1000-l)=7847000-784Ts=788»«6a 

EZAMPLB  2.— Multiply  678948  by  999999. 
678948  X  1000000=678948000000 
678948x1=  678948 

678948  X  999999=678942821067 
EZAMPLK  3.— Multiply  78*9646  by  99998. 

78-9646  X  100000=7896460 
78-9645  X        7  =       662*7816 

78-9648  X  90998  =7896897'«486 

XII.  When  it  is  not  necessary  to  have  as  many  decimal 
places  in  the  product,  ag  are  in  both  multiplicand  and  mul- 
tipllep-* 
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Than  kta  no  antts  in  tb«  mnltipliflr ;  but,  m  tba  nle  dtreeta,  w»  put  tta 
miMpla04  under  the  tbfrd  decimal  blace  of  the  muitiplieand.  In  multiply  tog 
by  4  smce  there  is  no  digit  over  It  in  tne  maltiplicand,  we  merely  let  down  what 
would  have  reaulted  from  tba  maltl|>lyiBg  the  j^recedlng  denomination  of  the 
multiplicand. 

EzAMPLK  8.~Multipl7  0*2826^  by  0*248,  bo  as  to  hate  four  deoi- 

mdiphoflfi 

2826T 
848 


0-0560 
We  are  obliged'to  place  a  dpher  in  the  prodnot  to  make  np  the  required 
anmber  of  decimals. 

EXERCISl  17. 

1.  The  canala  In  Canada  amount  to  216  miles  in  length,  and  their 
avetaga  cost  was  $88469  per  mile.  What  was  the  total  cost  of  the 
can^  of  Canada? 

2.  The  Great  Western  Railroad  is  229  miles  in  length,  and  its 
cost  was  about  |dl ISO'S?  per  mile.  What  was  the  total  cost  of  this 
road? 

8.  The  Austrian  empire  contains  266226  square  miles,  and  the 

E>pulation  arerages  148  per  square  mile.    What  is  the  entire  popu* 
tion  of  the  Austrian  empire  ? 
4.  France  contains  208'786  square  miles,  and  the  population 
ftTerages  176  per  square  mile.    What  is  the  entire  population  of 
France? 

6.  Great  Britain  contains  116700  square  miles,  and  the  popula- 
tion averages  286  per  square  mile*  What  is  the  entire  population  of 
Great  Britain  ? 

6.  The  total  number  of  Common  Schools  in  operation  in  Canada 
West,  durine  the  year  1867,  was  8721 ;  allowing  an  ayerage  of  78 
pupils  to  eadi,  how  many  children  were  in  attendance  at  the  Common 
Schools? 

7.  32000  seeds  have  been  counted  in  a  single  poppy ;  how  many 
would  be  found  m  297  of  these  ? 

8.  9844000  eggs  have  been  fonnd  In  a  singie  cod  fish ;  how  many 
irrald  (h«r«  be  in  86  iuoh? 
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M.  Aiya  the  i 
9*1  ^nr^v 


t^.m 


>roM«WOAno». 


m 


11.  Multiply  128  bush  1  nk  i  Li  i    *  , 
^^  18.  What  4  bethfioiid^  i^LV\'  P*"  ^^^  «^- 
VSoentsperlb.?        "««»«  *•*»«' of  tea  contdning  ^ lbs.  tt 

menV^oftelt^  dothea  for  a  r.^. 

qrs.  2  na.  1  in.  ?       ^^  "**  °*^  if  «achittit  requina  1  ydaTs 

U.  Multiply  18M-5789  by  635000. 
g»*eU^^M^^^  who W  ,^  ^  ^ 

time,  aa  much  as  the  you^t  •  .nrt  I^  .1     .^^  '•  •"  »•»  «<!<»>d,  8-4 

QIJESTIOM  TO  BE  ABBWiauO,  BY  THE  PWn. 

^-n.  «™»« .«^  «.  ,««^  ,^^  ^  ^  ^_.__,^     ^ 

iw52SS°"''>'!<«'«"»  (S8)  ».m.,i..i.       , 

A  wSl'  ■"  fv"  """Wpllar  f  gS<  }  5j;'  •  tte  mnlMpllotna  f  (Ml 

f  WhS ?  •  P''""'  nnniberf  (87)  '^      ^' 

&  »  tti  mulHr^  °"'9»>«'  '  (88) 


W«2tt«f  *.  Sf 'a?)"  *•  •  ""»«*•  »«i>b.r,  BOD.  of  It. 


»4.  Whan  the  maltiniiAAnii  i.        ».  .  v««u»m»  auaiper  bj 

M.  Alette Sianflfflfl.«,T     «""""  '""*''^"***«»«»i.'«»*l.th» 
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DIVI9I0N. 


(Bior.  XL 


18.  How  do  w*  prera  mnltiplioatioii  when  tha  mnltipllMnd  li  an  tbttrsot  niUD* 

ber  and  tne  nmltlpller  is  greater  than  127  (64) 
29.  Upon  what  does  the  proof  by  casting  out  the  sines  depend?  (6S) 

80.  Prove  this  principle.  (W) 

81.  Prove  thst  OMtlug  the  nlnea  from  the  fiMtors,  mnltlpljinff  the  resulting  re- 

mainders, And  casting  the  nines  from  the  product,  will  leave  the  same  re- 
malnder  ;m  if  the  nines  were  cast  from  the  product  of  the  factors.  (M) 

85.  What  short  methods  have  we  for  multiplvlng  bv  A,  86  and  126?  (67) 
88.  What  short  methods  ofmultiplTlDK  by  16  and  T5f  (67) 

84.  How  may  we  multiply  by  178?    How  by  276?  (67) 

86.  How  may  we  multiply  by  18, 14, 16,  4c.  ?    How  by  101, 101 108,  Ac.  t  (57) 

86.  Howmay  wemulUpIybyai,  81,41.&a?  (67) 

87.  How  ma7  we  multiply  by  any  number  of  nines?  (67) 

88.  How  may  we  contract  the  work  when  we  require  only  a  limited  num1>er  of 

deoimala?  (67) 


DIVISION. 

68.  Division  is  the  process  of  finding  how  many  times 
one  number  is  contained  in  another. 

69.  The  number  by  which  we  divide  is  called  the 
divisor. 

60.  The  number  to  be  divided  is  called  the  dividend, 

61.  The  number  obtained  by  division,  that  is,  the 
number  which  shows  how  many  times  the  divisor  is  con- 
tained in  the  dividend  is  called  the  quotient  (Lat.  quoiies, 
"  how  many  times.") 

62.  If  the  divisor  be  less  than  the  dividend,  the  quo- 
tient will  be  greater  than  unity. 

If  the  divisor  be  equal  to  th<)  dividend,  the  quotient 
will  be  equal  to  unity. 

If  the  divisor  be  greater  than  the  dividend,  the  quotient 
will  be  less  than  unity. 

68.  It  is  sometimes  found  that  the  dividend  does  not  con- 
tain the  divisor  an  exact  number  of  times ;  in  such  cases  the 
quantity  left  after  the  division  is  called  the  remainder. 

The  remainder,  being  a  part  of  the  dividend,  is,  of 
course,  of  the  same  denomination. 

The  remainder  must  be  less  than  the  divisor — otherwise 
the  divisor  would  be  contained  once  more  in  the  dividend. 

64.  Division  is  merely  a  short  method  of  performing  a 
paiticalar  kind  of  subtraction  (Art.  6,  Sec.  IL)  The  divi- 
dend corresponds  to  the  minuend,  the  divisor  to  the 


Axmft 

Bubtra 
quotie, 
since  j 
subtrat 
rtwi 

If  we  001 
vnbtrac^i 
the  same 

66. 

dend  c 
quotiei] 
divisor 
mainde 
equal  U 

66. 
one  qua 

1st. 
8=5. 

2nd. 

Srd. 
Iowa  h( 

Two  qi 
expression 

Itisua 
form  of  a  fr 
the  remaim 
whole  quot 
ofwhldiis, 

67. 

nected  b 
ding  an) 
the  prodi 
equfd  to 

68.  ^ 

nected  b^ 
is  to  be  d 
to  put  th( 

thus  (6- 

WA  nt\  r%f\4 

••  —    '^■^  xi\r\ 

69.  I 


Ain.M-w.1 


DITI8I0S. 


108 


£  U  »imnw/l?"t"P°°"''"8  quantity  in  subtraction- 
Saiteffi^'^'ai'^IenT^*^^  tb,  divi^r  en  be 


ICR     a-         ^t '  "'•^"*»'^*  »n  ^ew  man  a  minute. 

A^r^A       }^^^   ,  ®  quotient  shows  how  many  times  the  divl 

quouent  are  the  factors  of  the  dividend.     Hence  if  thA 
ma^ertf  l^Z\  be  n^ultiplied  together,  anTtht  re! 

8=5'^  By  the  sign  ^  written  between  them;  thud,  15^ 
2nd.  By  thb  sign :  written  between  them ;  thus  15  •  3  ~/5 

w^'aiaK  tC^4"if  -  -^  "• '^^'"^ 

exp^?o2rrea"<?'^^°^*S?  A  constitute  what  Is  caUed  a  IVaotlon,  and  tU 

{0  Joteio^f  tC^fiS  K  ?^  ;S?^'  **'^H*1I°«'>  '»  ^'l-'o-.  in  th. 
the  remainder,  2.  Is  wrlttfln  ahnJf  ^k     n  <l"otlent  and  2  as  a  remainder    Now 

whole  aaotlenUeCJiSfesidS*^  11^^^^^^     ^'l*^""  »  ^«1»^  the Tne;' SJ 

of  wa  is.  thjjt  8rooSLrd'ii\?.  ?tSu^ 

equal  to  2S0.  '  ''-J'^l"X25,foreach  is 

iB  to  be  dirided^'i  +  r*^  ~'  "°°*"'"*^  "i""™  bracket., 

to  put  thet^;xrn^K»ttS;^ 

thu.  (6+3-7+9)^3,  or  ^!i!l!l?J+!.!+!,  fo,' 
wfl  tin  «/%*  j:-jj«  xi-       ««        .       "  3888 

'69 '"if  "^'irL""^  ''"^'*  ""'*'"  ''^  'Ji"<'e  «« ite  parts. 
69.  It  wOl  be  seei,  ftom  (68)  that  the  hotaantal  ]^ 
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pmaiop. 


^«ff.A 


which  separc^tes  the  divideBd  from  the  dmaor  ASBmnes  the 
place  of  a  pair  of  brackets  when  the  dividend  consists  of 
several  terms;  and,  thetefore,  when  the  quantity  to  he 
divided  is  subtractive,  it  wfll  sometimes  be  necessary  to 
change  the  signs,  as  already  directed  (26) ;  thus : 

6    13—8    6  +  18—8  27    16—6+9    27—15  +  6—9 

-+— ==———;  >ut 

8 


1^^ 


2/2  8  8  8 

Example  1.    Let  it  be  required  to  divide  798  by  8. 


OTK^fTiON.       Exp^AKATibN.— PUce  tho  dlvlaor  a  little  to  tbe  left  of  the  dlvl. 
8)798         dctnd  and  separate  them  by  a  short  carve  Ik 
Atraigbt  line  Beneath  the  dividend. 


^iso.draw  • 


198 
Now  —  = 
8 


700H-9a+8       SOO-flflO+S 


800+1804-18       600    180    18 

--.—  ss  -i.+~.+—  s=  SOO 

8  8       8     8 


8  A 

+60+6=266  (See  68). 

Instead  of  going  through  this  long  operation  It  is  evident  that  we  mav 

{ffooeed  as  follows :  8  units  into  7  hundreds  will  go  2  (hundreds)  times  and 
eave  a  remainder  1,  which  being  of  the  order  of  htondreds,  is  equal  to  10  tens; 
10  tens  and  9  tens  make  19  tens,  and  8  into  19  goes  6  (tens)  times  and  l«aVes 
a  rerimin(\er  1,  which,  being  of  the  order  of  tens  is  eonal  to  10  units;  10 
units  and  8  unitA  make  18  uiiits,  and  8  units  iitto  18  units  goes  6  (units) 
times. 

Example  2.  Let  it  be  required  to  divide  91^  lb.  13  o&  12  4r. 
by  4. 

OPBKATioN.       ExpLANATioK.— Placing  the  dividend  and  divisor  as  before, 

we  procoed  thtu :  4  in  9,  2  (hiiudreds)»tlmes  and  1  over;  1  hun- 

Ib.  oz.  dr.   dred,  equal  to  10  tens,  and  1  ten  m«ke  Jl  ters  ;  4  in  11,  2  (tens) 

4)917  18  12  times  tod  8  over :  8  tens,  equal  to  80  units,  and  7  units  make  87 

— — -—•units;  4 in  87,  9  times  and  1  over,  which  is  1  lb.  because  tbe  917 

229   T    7  are  pounds  (68):   llbv,   equal  to  16oz.  and  IBos.  make  99  o&,  4 

in  29,  7  times  and  1  over,  which  is  1  oz.,  since  the  39^areoz.;  1  oi. 

la  equal  to  16  drams  and  1^  drams  make  28  drams ;  4  in  28, 7  iArddB. 

ObMTM  ti^t  awy  order  dMdtd  hy  unite  gites  thai  tyrdtt  mih$Quoiimt. 

BIkample  3.  Let  it  be  required  to  divide  9789  by  26. 


<»PSBATtO^. 

86)9789(876 
78 

m 

18» 


Expi.AirATiON.— Pladng  the.  dividend  and  divisor  as  be« 
fore,  we  say  26  in  9  (thousands)  no  timw;  86  in  9?  (han* 
dreds)^  8  (hundreds)  times.  We  place  the  ^(bundfedB)  to  the 
right  of  tbe  dividend  and  mn)tip^ing  -the  iAiisqtM  by  it, 
get  .78  httdidred,  which  we  subtract  ft-om  the  9t  hundred,  and 
obtain  a  reroaloder  19  hundreds^  19  bar Areds  are  equal  to 
i!^<>go.*'.f"d  ^  *«»•<  *9*ike  198  tens  ;  26  in  »8, 7  (tens)  tim«& 
MnWlplylhg  the  26  by  the  7  t^ns,  vt9  get  16^  teis,  which,  sub- 
tniot4«  frnmlfS  tens,  leaves  a  remaliid«r  of  16  ters.  16  teibs 
are  ^anal  to  160  units  and  9  units  make  169  units ;  26  In  169, 

S>edo  times,  and  leaves  a  remainder  ^.    ^his  ^8  should  ba 
videdby  86,  but  sinoe  iS'does  hot  contttin  26,  ihb  dlvMta 
cannot  be  effected,  and  we  can  only  ir'dicate  it.  which  we  do 

^^L**  ^mpl«fto4npa«iDtlaiibMil9X«t7«^^  i&rtM^tWMtl^ifiieM 

«riT|i,aaa  l«>q)yia^;tgr'P 


16? 
tp6 

18  rem. 
Jim.  ^76H 


J   V 


IU>1—  xv. 


TQ-n.j 


71.  I 

deduce,  f( 


Beginni 
to  the  lower 
mil  contain 

the  qtcoti 


ion 


lowest  ueed  \ 
Multiph 
the  product^ 
order  in  the 
the  next  low 
dividend:  t) 
Proceed 
been  divided 

EXAMPLI 

OPBRATIOir. 

7)98766 

141091 

becomes  14109 
Thus  2  un 
to  60  liundred 
thousandths,  7 
thousandths,  A 

EXAMPLX 
(WSBATIOir. 

18)124789 

10899^ 
or 
18)184789 


10899-088+ 
Example 

OPKBATION. 

9)  j£1986  14  7i 

X880  14  m 

la  18, 2, 1.  e.,  on 

72.  In  ex 

of  tbe  dividei 
£1966  14s.  H 
that  £220  !4- 
tU  similar  que 
Notiflthtta 


1(^71.2 


mnsio^. 


IQft 


aJJ:  f '°J?  *??  preceding  illustration  and  example  we 
deduce,  for  the  divwon  of  numbers,  the  following  ^eral 

BULK. 

Beginning  mtk  the  Mghttt  order  of  units  in  the  dividend  v<u8  on 
to  the  lomr  coders  unHl  the  fewest  number  of  figures  befoul  tZ 
maintain  the  divisor;  divike  th^se figures  Winorm^nr^nl^l 
of  the  quoHeni;  thisfiguremll  be  o/the  saLl;}V^'^Z'^f^Z 
lowest  used  in  the  partial  dividend.  ^  "^ 

Afultiplgthe  divisor  by  ths  quotient  figure  so  found  and  mhfTr,^ 
the  product  from  the  divi£nd,  being  carSto  placT^tsTf  Zsa^ 
order  xn  the  same  vertical  column.  Reduce  thfremahZ  to  TnSTf 
t^^^tlmer  order,  and  add  in  the  units  of  that  ord^fo^Zinti 
dividend :  this  will  furnish  a  new  dividend.  ^ 

heenZ^!"  **  '^^''''  '^"'*^  """^^  ''''^  ^^^^^^  ^*^  *^'  *««^ 
BXAMPLB  1.— Divi'    98766  by  7. 

OPBBATIOir. 

7)98766 


thousandths,  7  in  40,  6  Md  6  over*  B  thnnJn'nfti'''"'^"'^***?  *^«  ^q""*!  to  40 
thouuandthB,  &c.       '*"""«»  ^^er.  »  thouBandths  are  equal  to  50  tenths  of 


BxAMPLi  2.— Divide  124789  by  12. 


OPSRATIOir. 

12)124788 

10^99^ 
or 
12)124789 


^  Sritithe StaSr'l  S??AWX?55''«*''P**  *^«  """^^ 
thel  onitto  tentheT-fclVLr^^^^ 


10899-088+ 


Example  S.—Divide  £1986  148.  ^Jd.  by  9. 


9)°I!J^T4\        over^?^r6Ta;r?rr''l6'lSe'er.^%*'iV^^  "«*« 

^—        make  1848. :  9  In  184  14  *n  A  ®**o*'  *"  ^^Os.  and  14* 

X220  14  IH      and  7d^e  i^i  ^  Vn  1(«  M°«^L^-  ^^  ^'J"*^  *«  86^. 

S.;T79inM'^;  f,l^^:3?^-  ^}S\  «'««'.  ?Wch  would  be  non8S.S 
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DinsioN. 


[|9>or.a 


of  Bubtn^oo;  ^  Thui,  in  the  above  example,  we,  for  the  moment 
consider  jflie  dmsor  9  to  be  of  the  same  denSmlnatiin  as  Se  SZeni 

from)  £1986.  We  get,  as  a  result,  220  times,  and  a  remainder  o[£6 
Then  we  aigue,  from  the  principles  already  ^tablished,  that  L^  £9 
is  contained  m  £1986  220  times,  with  a  remainder  of  £6  •  £220^ 
contamed  in  £1986  9  tunes,  with  a  remainder  of  £6  •  ttutf  fa!  S  ♦>,« 

^*'£?  to  ^IH^'  ^/^'j  "^^  ^  remainder  of  £6.'  *N^x?rS^ 
r^3  ?  ?fi.^' '^'^  *^*^  ^  *h«  l^-»  we  obtain  a  total  of  IMT 
^d  we  find  aiat  9s.  is  contained  in  134fl.  14  tune^th  a  renJSd^^ 

Example  4.— Divide  978964  by  8429. 

EnLANATiOK.— 8489  into  9T89  rthe  miAllMt  nnm 
ber  of  flgnres  that  will  contain  tte  diV£r?Z»  8  S 
we  therefore  put  2  in  the  quotient    M«ilflSvtaffMsS 

obtain  as  remainder  2881,  which  we  rednoTto  ISe  nS 
lZ.Vl?^'  <*®°4^  *"i  arfd  in  the  6  ten?  ^iito  M8i6 
S?®f«®,B™*'^«.jt®  therefore  place  8^  the  auottfnt 
£.m  fiS"/.?S®i7i^^L§*'  *^^  which  we  MbtaSrt 
to  nn^in'/°Ji5?***?  1884  as  a  remainder.    EeJuS 

MnrbiSSSfiSw^tJ^nr^^^ 
wltha.n^lnderieo^.Ser'^iircii^lJ^te'-tJeli?;^^^^^ 
^  ^  73.  When  the  dividend  is  an  abstract  number,  it  is  evident  tW 
bnn«ng  doijt»  the  next  figure  and  writing  it  to  the  rSlS  of  2e  rt 
maunder,  is  the  same  in  effect  as  reducing  the  reSLdfr  to  the  ne^ 
owerdenommabon  and  adding  in  thefts  of  ZTorderfSSiSS 
the  dividend.  Thus,  in  the  last  example,  bringing  do^  the  6  an^ 
wntang  It  directly  to  the  right  of  the  firrt  remaMef,  2981  Skes^a 
next  partial  dividend  29816,  which  is  the  same  as  f^uckg^los? 
f^.S?ii^Se^S:or  -^  *^  *«  the  result  the  e'7^t!Z 
Example  fi.—Divide  6421284  by  642. 

EXFLANATION.--642  goes  once  into  842  unH  1a>«<>. 

H?.<^*"^**^^*'-  ^'^^'^  doii?r  tte  next  diSt  of  tS 
dividend  gives  no  digft  l5  the  quotient,  in  whfcLtiei 

Sv1'drnW«%?f*'"''  '^^  "»«  ^-  The^-n^xTdSStte 
««„*  ««^  i??!.*^®  '*™®  way,  gives  no  digit  In  theouo- 
Sr  -Vri?^^***'  consequently,  we  put  anotSer  dpSr  153. 

Note. — After  the  iir»t  muitiMm*  *^,m^  j»  ^k4^.'-.j  ^.-       .  - 


OPBBAnoir. 
8438)9789«4(2851|f|. 

89816 
27483 

18844 
17145 

1689 


OPXBATIOir. 

848)6421284(10002 
642 

1284 
1284 


AsmlB- 

deoimal^i 
EXAl 
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4s.  9  times, 
848.  is  14s., 
1886  14s.  is 


nutllest  nam- 
go«6  8timea, 
uplylng  8^ 
m  9789;  and 
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iVIi  into  S9616 
the  quotient 
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g  it  after  the 
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ivident  that 
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ir  found  in 
the  6  and 
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,  and  leaves 
iigit  of  the 
'hioh,  there- 
digit  of  the 
in  the  quo- 
cipher,  and, 
1  the  next; 
lontaina  the 


Ijm.  78-^ff  1 


Division. 


lOT 


dedSSf  ,,i^<Jteq^5^«^S5;^n^  -ontlau.  the  dWdon.  addtaf 
E^PU.  6.  Divide  796847  by  847,  and  the  result  bj  7284. 
8*T)J9M47(940i»nM,4a 

itHoll 


6680 

6083 


»w)J^:wnSa)'m»w,4a 


916-79 
144-68 

78-llf 
66-106 

7-0111 
6-6106 

•60066 
"48404 


66686 
66106 


1480,  ^b& 

76.  When  the  divisor  is  large,  the  nuDil  will  find  •m,*^.*.^  • 

figure  of  the  divisor  is  contained  in  the  firet  figure,  or  if  neX«^ 
ti^  first  tu^  fibres  of  the  dividend.  TMs  will^re  p^  n^^i 
nght  figure.    W  allowance,  must,  however,  be  made  forSvSS 

tWtln^tJltllliV^^^^^^^  ^  f  ;STf 

dividend,  this  shows  the  quotient  was  taken  too  grearwid  mSrthi 
diminished.  If  the  remainder,  after  subtracti^  S^ter  Zf  tfcl 
diTi«)r.  the  quoa««  was  taken' too mHJ^^m^^SS^  * 


m 


pmaiosr. 


ili«P&IL 


lIXAiiru  l^Divide  279  owt  8.  ^m.  14  lb.  8  o«.  hy  IftB. 


OPBRATION. 

cwt  on.  lb.   OK.  cwt  qr. 
129)279     B     14     9(     8     & 

"ai 

4=qrs.  la  owt. 

87=qr8. 
28=11)8.  In  qr. 

449 
17* 

2189=lbi. 
129 

"^ 
774 

125 
16=oz.lnIIi 

769 
126 

2009=oz. 
129 

"m 

640 

"w 

16=:dnuns  in  ok 

444 

74 

1184=dr»iiu. 
1116 

28  remainder. 


lb. 
16 


OK.  4r. 
16  VA 


♦i.^'S!^.^^™^— *29ln  BT9, !.  a, 
the  120tta  part  of  279  cwt.,  is  a 
cwt,  with  a  remainder  of  21  cwt 
This  21  cwt  we  reduce  to  quar- 
ters bv  multiplying  by  4  and  ad- 

°*°?  1°^*'*®  8  ^J**'    The  129th 
part  of  87  qrs.  Is  equal  to  0  qr. 
and  we  therefore  phice  a  0  in  the 
Quarters'  place  of  the  quotient 
We  nest  reduce  qrs.  to  lbs.  by 
multiplying  bv25and  addluglS 
the  14  lbs.  of  the  dividend.    We 
t^us  obtain  2189  Iba,  of  which 
the  12»th  part  is  16  lb.,  with  an 
undivided  remainder  of  126  lbs. 
Reducing  126  lbs.  to  oz.,  and  ad- 
ding in  the  9  oz.,  we  obtain  2009 
oz.,  of  which  the  129th  part  is  18 
oz.,  with  an  undivided  remainder 
of  74  oz.    Eedncing  the  74  oz.  to 
drams,  we  obtain  1184  drams,  of 
which  the  129th  part  is  9  drams, 
with  an  undivided  remainder  of 
W  drams,  under  which  we  place 
the  divisor  129  to  Indicate  its  dl- 
vision.    Thus  we  find  the  total 

Suotient  to  be  2  cwt,  0  qr.  16  lb. 
i  oz.  9^  dia. 


aJa^'JI^  quotient  arising  from  thedinsion  of  the  whole 
dividend  by  the  divisor,  is  equal  to  the  sum  of  the  quo- 
tients  arising  from  the  division  of  the  Beveral  p»rt»  oftibe 
dividend  by  the  divisor.  (68)  k^  ^  »\  ^^ 

Wdend.'  (65)  ^"''^'^  "^^  '^'''^*^*  "^  *^*  ^^^  *^^®  ^• 

Ds  of  the  ai visor,  by  um  entire  qootknt, 


— iw. 


IPl.-. J X         >   .t 


ufml 


iv^M 


ir«aik'tu 
and  %bm  •  pi 

Sart  Is  taken  i 
Ivided;  then 
qnotieot  ia  foi 
what  belbre  i 
dividend  la  dli 

77.  W 

mains  of  t 
tient  in  a  1 
will  go  int< 
ing  taken  i 
many  of  tl 
nominatioii 


78.  FiRs^ 
the  prodtict  a 
the  dividend, 

ElCAMPLK 

£ 

700)668; 

660( 

1l 

i6« 

140C 

•  

12 

2800 
2800 

Sf eOND  M 

^lid;  divide 
the  result  ia  eq 

Thialsmen 

Third  Me' 
and  multiply' 
maindevy  %fa/n 
the  remainder 
by  easting  the'^ 

Oi....    4.*..    Ml. 

and  the  dividend 
tb«  9a  Witt  tppt; 


179  cwt.,  is  i 
lerof2l  cwt. 
luce  to  quar> 
by  4  ana  ad- 
The  129th 
qiial  to  0  qr. 
use  a  0  in  the 
:he  quotient. 
8.  to  lbs.  by 
nd  addiugja 
i^idend.  We 
«.,  of  which 
lb.,  with  an 
r  of  120  lbs. 
'  oz.,  and  ad> 

obtain  2009 
>th  part  is  10 
id  remainder 
the  74  oz.  to 
34  drams,  of 
t  is  9  drams, 
emalnder  of 
sh  we  place 
licate  its  di> 
Id  tho  total 

Oqr.  161b. 


itions  in 

ie  whole 
he  quo- 
b^oftbe 

f  the  di- 

[votMnt, 


Utmt'tv'fnil 


DITlMOir. 


100 


.nd7^*t;???yt^^^^ 


77.  We  begin  at  the  left-hand  side,  because  what  re- 
mams  of  the  higher  denomination  may  still  give  a  quo- 
tient ma  lower ;  and  the  question  is,  how  often  the  divisor 
will  go  into  the  dividend— its  different  denominations  be- 
ing taken  m  any  convenient  way.  We  cannot  know  how 
many  of  the  higher  we  shall  have  to  add  to  the  lower  de- 
nommations,  unless  we  begin  with  the  higher. 

FROOl"  0»  DIVISION. 

Example  8— Divide  £6681  13«.  4d.  by  WO. 


700)5681  18 
MOO 


d.  £ 
*(9 


d. 

4 


163d 

1400 


PBOOF. 

jS  s.  d, 

8    2    4 

10 

81    8   4 
10 

811  18   4 
T 


12 

iioo 

980O 


C681  18   4sriB8  aa.  4d.  x  700=dlvidead. 


SlCoND  Motsod.— /Sttft^rarf  the  remainder,  if  am  from  th^  du^i. 
dend;  divide  the  dividend,  thus  dvminiM,  by^tCLuZ  aJ^Tf 
the  remit  t«  equcU  to  the  given  divisor,  tlie  mrk  iTn^S.  "^ 

Thia  iB  mewly  doing  the  some  work  by  a  didbrent  method. 
««/«!3?-  ^^^'—Oast  the  nines  out  of  the  divisor  and  Quotient 

k:r^lz  ±is*^r  ^4^7^ "  **•  r^^^^Si 

I*.  H  will  wUr  t,  a,  |r«rf  .?41  AS«  ,5^  SttW&iSai'"'* 


110 


DiVISIOHi 


CflHI.It 


-/  I®^"?  MwHO».--^<«  the  remainder  and  the  respeeHve  produeU 
•qwd  to  the  dividend^  the  work  is  right. 

SziLMPLi  ©.—Divide  147866  by  97. 

97)U7866(16M 
97* 

wT 

"55 
194* 

"«i 

888* 

147866 
Kom— The  MteriakB  ahow  the  Unee  to  be  ada«d. 


EziRO:ss  18. 

(2)  (8) 

7)891028  9)768467 


£  8.  d. 
4)19  6  4 


0) 
12)876967 

78080^      127289 

j«)      (e) 

f  cts.      I  Ota. 
9)6789-60    11)4298-76 

1764-40  $890-79/r  4  16    7 

9.  Divide  798966  by  6428. 

10.  Divide  £176  143.  6d.  by  12. 

11.  Divide  66789  by  741. 

12.  Divide  6786168  by  7894. 

18.  Divide  £4728  168.  2d.  by  817. 
14.  Divide  |97896'64  by  429. 
16.  Divide  970768  by  6. 

16.  Divide  71284  by  9. 

17.  Divide  977076  by  47600. 
1&  Divide  7289  lb&  6  ob.  4  drs.  2  sot. 

,«  ^,  .,    -  -^»**-  14  lbs. 

19.  Divide  £167  168.  7d.  by  487. 
ao.  Divide  7867674  by  9712. 
2i.  Divide  422  m. «  flir.  88  rdg.  by  87. 


(4) 
8)66482-978 

8179-12226 

(8) 
wks.  d8.  ors.  iuiii< 
9)69    4    19    80 

7    6      4    60 

^     ^«.  124|m. 

An$.  £14  148.  6id. 

Ane.  76f|f. 

Ant.  869f|^f. 

£14  188.  4^,Vl. 

Ans.  122819m. 

Ane.  161798-88SS+. 

Ane.  7914f. 

Ane.  20H|rf. 

18gP8.by498. 

7  o».  6  dr.  0  SOT.  12f||  gr. 

Ane.  68.  fi^d.  ^. 

Ane.  11  m.  8  Air.  14 'r£ 


Am.1Mk 


79.  If 

number  of 
dividend  tu 
many  timei 

When 
dividend 
quotient  1 

Thiu9-f. 

80.  If , 
number  of 
dividend  ha 
as  many  tin 

When 
dend  by  a 
tient  by  tl 

Thtis48.f. 

81.,  If  a 
number  of  i 
dividend  twit 
times,  &c    : 

When 
divisor  by 
quotient  bj 

Thus  43^ 

82.  If  a 

number  of  ti 

dividend  onl] 

third  as  man^ 

When  ti 
divisor  by  i 
tient  by  the 

Thus  48-f-2: 
484KJt 

83.  If  a  I 
number  of  tin 
the  same  numi 
the  same  num 

When  th 
the  same  nu 

,.^ThM  laj^ 
84.  If  a  g 


▲MkfS^ll] 


60 


Dmsioii. 

GENERAL  PRINCIPLES. 


ill 


nJ^r  Vi^:!!'it:Z.^^^^'i:  ^^^.  ^^^^^  *  certain 
dividend  tunce  aa  maJy  tiSl  TA  J^*-^  contained  in  double  that 
many  times,  aT  H?nce       '  ''  *""^  **»**  ^^i<^«°d  'A'^w  aa 

dividend  <»,-«M'a^;fttoit^iJ3^f  A  «i?'™«<'  >"  «"«  same 
«i»e«,  40.    Hence  ^  »»'•<*'"'  of  that  divisor  thria,  as  manr 

S""#t*^'  «+,  .,  48^lfc8,,,  48+1 «  48+te84=8x&  *„ 

.JS;  "f 'ti^r^na?  SJ^tiif  h'  ^^-.  'M?^  '<»^ 

dividend  only  h<i/  as  nZv  S^tt      .?*  «!'*>'>'«'i  ir  the  same 
ttW  as  many  tim^eM^H^T     "'  *^''  ^  '"'*~  ""J?  "«• 

84.  If  a  gim  divi«tt  i,  amuiaa  in  «  gim  dirtdwd  .  «,rtdD 


iti 


PXTtftlOii 


t0m.tL 


nmnber  of  tunes,  W/thrt  divisor  Is  contained  in  htUf  that  dividend 
tte  same  ntimber  of  times;  ^m-third  that  divilsor  in  one4h\td  that 
dividend  the  same  number  of  times,  Ac    H«noe, 

When  the  divisor  and  dividend  ate  both  divided  by  the 
same  number,  the  quotient  will  remain  unchanged. 

Thus  48+24B2 ;  »«  or  half  of  48+12  op  half  of  24=2,  &a 
TO  DIVIDE  BY  A  COMPOSITE  NUMBEE. 

BVLB. 

85*— Div»<&  tha  dividend  by  one  of  the  ftutort  of  the  divisor, - 
tnen  tfte  resulting  quotusrU  by  atiother  factor;  and  eo  on  till  all  the 
factors  are  wed.     The  last  quotient  mil  be  the  anetoer. 

Multiply  each  remainder  by  all  the  preceding  divisors  and  add 
tnetr  products  to  the  first  remainder,  if  any,  fw  the  true  remainder. 

When  the  divisor  is  separated  into  only  two  factors,  the 
rule  for  finding  the  true  remainder  may  be  thus  expressed 

jfultiplv  the  laai  remainder  by  the  first  divi»<yr,  and  to  their 
prodwt  add  the  first  remainder,  if  any ;  the  result  mil  be  the  true 
remainder, 

ilXAMPtK.~Divide  718  lbs.  by  72. 


8)n8 
4)289-1 


OPEBATIOir. 

1st  remaiznier 


lib. 


8nd  ramaindersrSxd     =  9  lb. 
'-8  8rd  remainders*  x  4  x  8=60  lb. 

trae  remainder 


9-5 


70  lb.    Ans.  9;f  . 

iHiHS«*ii'Tl^*°^  \  *''f  '^S*^''?,°'  *  namber  will  give  the  same  quotient  as 
dividing  by  the  num1)er  Itself,  follows  directly  from  Art.  84.  ^ 

nf  s  iL  ^*  example,  dividing  by  8  distributes  the  718  lbs.  Into  289  parcels 
tL  280  nAroi'i'-''r„l'tS''**»?  remainder  of  1  lb. ;  dividing  next  by  4  distHbutes 
ih  ..„i  mti^^l  nto  59  still  larger  parcels,  each  containing  4  of  the  smaller  or  8 
lb.  parce^and  eaves  a  remainder  8,  which  is  not  8  lbs.  but  8  parcels  each  of 
8  lb. ;  lastly.  dividln|  the  69  by  6  distributes  it  into  9  large  parcel^™ 72  bl^ldL 
t^Tf\t  '^mainSer  6  whllbh  Is,  of  coarse,  6  of  the  12lb.  parcel..  Hencl^ 
reason  of  the  rule  for  finding  the  true  remainder.  "cuwi  uie 


1.  Divide 

2.  jL)ivide 

8.  Divide 
4.  Divide 
6.  Divide 

6.  Divide 

7.  Divide 
a    'n:^.t« 

9.  Divide 


BZXBOZSB  19. 
8766  by  26. 
26406  by  42. 
26481  by  96. 
£24  17a  6d.  by  24. 
i5740  188.  4d.  by  49. 
£847  12s.  4d.  by  66. 
6789486  by  86. 

huockna  u—  t  ttt  r      »  .    <»      <.« 
(Do£70  vj  xti  \z=i  X  7  X  3). 

1798  Ibf.  6  CI.  11  dwt  9  grs. 


Ans.  UG^. 

Ans.  628|t. 

Ans.  264|f. 

Am.  £\  Os.  8|d. 

Ans.  £16  28.  8df.4 

Ans.  £9  168.  6d|. 

Ans.  1989881 

Ans.  nU^, 

by  81. 

Ibik8  0i»9dirk0|f8ii' 


85. 

minate  o 

Jieduee 
(ion  eontai 

EXAifpj 


87.  In  tl 

what  fraction 
often  the  divi 
dend,  and  th< 

£z^UfPLB 


6I4T.] 


KtlSim 


iii 


85.  When  both  the  divisor  &nA  fi.«  a-  -^    j 
nimate  numberft—     .  ^  ^'^^  dividend  are  deno- 

a  AX  £   S.  d. 


12 

1 

no  Hurtblagi, 


80 

7«flr 

19 

em 

4 


170)^97(210^  ttoe* 


178 
170 

97 

w  Jfi;JSo^th*^IJ;C^fe^^^^  '^^  >~  required  to  find 

often  the^divisor  ia^niird  iX  '^^^jf '  2''  ^"  oth7rlJi?di^how 
dend.  and  the  quotient  m,^  n^i^^  ^;S'>Xt^fron.  the^<Uvl! 

Ex^PLK  2.«Divide  729  oJ^       ,  "^  °^**^"- 


qn.  ibflL  OS, 

8    9     T 
S5 

M 
16 

Ml 
84 


25 


14^1 
6888 

72991 
18 

487946 
72991 

1861)11^  ^  (8MJ,,,  tt„^ 

8706 
8106 

SS9o 
0406 


U4 


DIYIBIOH. 


ExiROiu  20. 

1.  Divide  £898^  ISs.  V^d.  by  £491  128.  OJd       Jn$, 

2.  Divide  1027  m.  1  fur.  Crds.  by  17  m.  6  fur.  27  rds. 
8.  Divide  £171  la.  lO^d.  by  £67  Oa  7id. 

4.  Divide  9  lb.  9  oz.  8  dwta.  12  grs.  by  6  dwts.  9  grs. 
6.  Divide  2866  acres  8  roods  86  rds.  by  91  acres  6  rdsi 


(AmcU. 


Ans.  68. 

Arts.  8. 

Afu.  486. 

Am.  26. 


88.  When  the  dmdend  alone  contains  decimal  places, 
the  preceding  rules  are  sufficient ;  but  when  the  divisor 
contains  decimals,  it  becomes  necessary  to  prepare  the 
quantities  for  the  division  according  to  the  foUowmg—- 

BULK. 

Remove  the  decimal  point  as  many  places  to  the  right  in  both  the 
dividend  and  the  divisor^  as  there  are  decimals  in  the  divisor^  and  then 
proceed  as  in  Art.  71. 

This  is  simply  multiplying  both  dividend  and  divisor  by  tl  e  sami 
number,  and  therefore  (Art.  83)  does  not  affect  the  quotient;.  Thus 
removing  the  decunal  jipint  one  place  to  the  right,  in  both  dividend 
and  divisor,  is  equivalent  to  multiplying  each  by  10 ;  two  places,  the 
flune  as  multiplymg  each  by  100 ;  three  places,  by  1000,  &c 

EiAMPLB  1.— -Divide  87-6  by  "OOOg. 

Maltiplving  each  by  10000,  or,  in  other  words,  removing  the  dedmal  potat 

g»M  places  to  the  right,  In  each,  (since  there  are  /our  decimals  In  the  divisor,) 
ves  us  876000+9,  and  this  (Art  88)  must  give  the  same  quotient  as  87-6-J-W09, 

87'6j--0009=876000-5-9=»7888-88,  te. 
ExAMPLK  2.— Divide  -06  by  8984. 

•06-#-8-984=60+8984. 

8«84)60-000(00067,  dux 
68-604 


6-8960 
6-2688 

1423 


*ii^5S?°^5*f  the  decimal  point  three  places  to  the  right,  in  each,  we  get 
?''*"^',^?^J'®.*^?°  proceed  thus  :  8984  Into  60  (units),  0  (units)  times;  set 
down  0  with  the  decimal  point  after  it ;  8984  Into  600  (tenths).  0  times ;  Into  6000 
(hundredths)  0  times ;  Into  60000  (thousandths),  6  (thousandths)  times,  &a 

ExAMPLB  3,— Prepare  93-004-*- '0000069  for  division. 

Ans.  98-004-»-'0000069=980040000+69. 

EZXRCIBK  21. 

1.  48-t.'0006947=480000000-i-6947, 

2.  9878-92-i-9-7891=98789200+97891. 

9    i.*QA'7Qfi.«-O.Q>09il— .Joah.oo..  ctenoj 

4.  •708-i-'49c70'8«i-4«. 


88^ 


B.  •0( 
«.  Di 

7.  Di 

8.  HV 

9.  Dii 

10.  Di^ 

11.  Dii 


89.  ' 

Rvmovi 
<u  there  ar 

90.  ^ 

Multipt 
BaAsoir. 

91.  a 

Douhle 
<M  the  case  i 

BSASOH.- 

we  must  thei 

92.  T 

Multiply 

BSASON.- 

For  the  true  i 

93.  T< 

Multiply 
900,  or  1100 

BlASON.— 

mainder,  if  an' 

94.  W 

and  but  fe^ 
viate  the  di 


Proceed  a 
ti^nt,  and  thei 
^1*^  digit  of  th 
obtained  bv  £ 

if^vUiplicaUon 
iff^orctkanl 


SMUL] 


DinsiQi. 


J.  Dmde  47-666  by  4-6. 

I'  S-?®  ?5^*^^  ^y  76-78612. 
8.  D  vide  47-6782976  by  26-176 

,X-5)"!^«i  by  7-6846/       '^'*- 

10.  Dmde  78-347  by  0-8829. 

11.  Divide  -0002  by  -000000008 


Hi 


Aru.  10-60. 

Atu.  9-864+. 

Afu.  1-8177. 

Aru.  0-1809+. 

Ant.  196-7798+. 

Atu.  26000. 


CONTRACTIONS  IN  DIVISION. 

89.  To  divide  by  10,  lOO,  1000,  <fec 

90.  To  divide  by  25. 
^^tiplyhyi^  and  divide  by  IQO 

BlABOK.— 2(i=ljil.  ^ 

91.  To  <Myide  by  15,  83,  45,  or  55. 

« <t°^XT"^  "^^'^  "-P"^  h  80.  »o.  «0.  or  no. 

92.  To  divide  by  125       '      ^'''^**"''»«™«"iMiiiii.r. 

•Oo3^,£,ttr'4 1.""^  *"^^  ^"^  h  800.  700. 
viate  the  division  ^IffoUo  *ng!l°'"""'  '"^  ""'  *'"»«^. 

RTTLI. 

<*.»•/,  a^l^n  J^<  ^'adi^It^k  decimal^p^nt  iBj>laced  in  the  auo- 
oiteiii^  L  th.\:.!^^.':ZT'^^V^  to  carry  u>hat  ^mdd  i,^,.  T!t 

•/mofif  lAon  16  andl,H  id^^^  ^^'^  ^  "'^  ^  '^^  16;  JJ 


^•'' 


\w 


DIYiaiOll. 


VtrnmB: 


EXAJirLE.— Divide  764-887d86  by  «1'847. 

OrdinaiT  Method  Oontraoted  Method. 

«1847)754887-86C(18i»« 


mi 


Method 
OS47)7M&%i  86B(ia-29« 
61347 


14086 
12*69 


IfrT  8-8 
IW*-  9-4 


090 
668 


898 
128 


88  2-705 
86  8089 


140780 


61847 

140867- 
1S26M- 

18178- 
12269- 


888- 
868' 

"16* 


Aeoordiog  as  the  denominations  of  the  quotient  become  sm&l],  tTteIr  pro- 
daota  by  the  lower  denomination  of  the  divisor  become  inconriUr  .ble,  and 
may  be  neglected,  and  conHfquvntly,  the  portions  of  the  dividend  I'loin  which 
their  would  have  been  subtracted.  What  nhould  have  been  carried  ft-om  the 
multiplication  of  the  digit  neglected— since  it  belongs  to  a  higher  denomination 
than  what  Is  neglected— inuut  still  be  retained. 

EZBROIBE  22. 

1.  The  Ontario,  Simcoe,  and  Huron  Railway  is  96  miles  in  length, 
and  cost  |380000u.    What  was  the  cost  per  mile  ? 

2.  The  Rideau  Canal  is  126  miles  in  length,  and  cost  |8  860000. 
What  was  the  average  cost  per  mile  ? 

8.  the  distance  of  the  earth  from  the  sun  is  96270400  miles. 
How  long  would  it  talce  a  cannon  ball,  going  at  the  rate  of  28800 
miles  per  day,  to  reach  the -sun  ? 

4.  The  national  debt  of  France  is  1146012096  dollars,  and  the 
number  of  inhabitants  is  86781628.  What  is  the  amount  of  indebted- 
ness of  each  individual  ? 

6.  The  national  debt  of  Great  Britain  is  8764112127  dollars,  and 
the  number  of  inhabitants  is  27476271.  What  is  the  amount  of  in- 
debtedness of  each  individual  ? 

6.  What  is  the  ninth  part  of  |972  ? 

7.  What  is  each  man's  part,  if  |972  be  divided  equally  among  108 
men? 

8.  Divide  a  legacy  of  $8626  equally  belxveen  294  persons, 

9.  Divide  840480  ounces  of  bread  anva'Ij  between  7?  '  i/ursons. 

10.  A  cubic  foot  of  distilled  water    Qig;.,&  iCu  J  ounces.    What  will 
be  the  weight  of  one  cubic  inch  ? 

1 1 .  How  many  Sabbath  days'  journeys  (each  11 66  yards)  in  the  Jew- 
idi  day's  journey,  which  was  equal  to  88  miles  and  2  furlongs  English? 

12.  How  many  pounds  of  butter,  19  cents  per  lb.,  would  purchase 
ft  cotv,  the  price  of  whiuii  m  $47  uO  ? 

v;i.  Divide  978684  by  96-84768, 


0iMr.  n.) 


wvistoi*. 
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14.  Diride  729  haah.  1  nk  1  mI   in*   i  ^*  u    ««♦. 

15.  Divide  m  cwt  8  q^;  !b*"lVoz*by  Jlb%r-8  d^ 

round  the  earth™'  *'""■"*••<»«>.  ho"  long  wUl  it  rojuiM      J 
QUESTIOMS  TO  BE  ANSWEKED  BT  THE  PnPO. 

J-  J^^aj'»  the  dividend?  (6o) 

lew  than  unity.   (42)  '^"'^  '**  "''**>''  ^n^  wlien  greater  or 

0  WK^«°i*'iJ*  "^^«'"  be  88  jrreat  aa  the  divisor  ?  oW 

anotherY  wfft  a^th^  ^Sr^'^^  ^'^^  ^"  virion  of  LI  quantity  by 

la  Whena<ya«;iTyartKf  sevt:il7l'V^        be  Derfor,ZdT(6T; 
or  -.  contained  within  ^r^ckftri^tinvT  '^^ }'y  **•«  "'fn*  + 
1^   nVP°V«™°^'n?  the  brackets?  fSsl        ^*  *"^*'^"''   ^^*  «>""»  b*  done 
li  In  ?hl^«  **^.°"'  '"'«  '"'*  division    (Tl) 

1 A  T  ***  S  *ft'*''«"  «'  subtraction    (78)  **  ■"  ""^^  'l"*'^  '"^  "e  red  uclble 

"I""  depend  »  (tJ)*'""""'""  "f""  "'"•'' ""opet.tloiirrfii,!. 

"•  "itd  K  v"™&";??r«<''''  "^  ^  -"I"?!/).*  tb.  dirt. 

„  !bJ^;ZS°',°J,""'*"«'^'"»«  •»««!«.  dividing  a.dlyld.,rt 

"•  'b;;;j;'SbS.r(Si°,»'"°'"»°«"4  '"«"<"«>cti„di,idn>  .a,.d.vh., 

J?  a„  rate  J™'""  "'  """end  nn  botb  denomlnMe  nnmb-^  -laj 


S4. 

S5. 
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MISOELLANEOUB  EXEB0I8B. 


[Sior.  IL 


18.  In  the  quMUon  «  Dlylde  8T  lb.  2  oi.  16  dr.  bj  1  lb.  9  oi.  11  dr.,"  wlmt  tr* 
we  In  reality  required  to  do?  (87)  wu»»»r» 

When  the  dlvltpr  conUins  decimals,  how  do  we  proceed  f  (88)   Uoon 
what  principle  do  we  do  thi»  f  (88)  ^    '      *^ 

84.  How  do  we  divide  by  1,  foUowed  by  any  number  of  Os  f  (89) 

A  OT  SjTVriir'  *^*  ^'^^  ''^*°  dividing  by  26  f    How  by  l^  86, 

8ft  Ho'w  do  we  divide  by  125  ?   How  by  76, 176,  226,  or  276?  (92.  98) 

*^-  5/!L**'*7®  5**i^'n'»**  **»«»  ^°*  wlen  there  are  many  deciSiS'in  th* 
dividend  and  but  few  are  required  la  the  quotient?  ^4) 

ExsRCiss  23. 

MISCJELLANEOUS  EXERCISE. 

{On  preceding  nUea.) 

1.  Multiply  789648  by  999996. 

2.  Read  the  following  numbers :  67813420021080048, 

72000000-000000072,  lOOlOOOlOO'OOlOOOOOlOOOOOOl. 

3.  Express  709,  4376,  9999,  86004,  and  8947696  in  Roman  nu- 
merals. 

4.  Multiply  749  lb.  10  ob.  avoirdupois  by  72, 

6.  What  is  the  price  of  17  pairs  of  gloves  at  4a  Vfd,  per  pair? 

6.  The  planet  Neptune  is  2860  millions  of  miles  from  the  sun. 
How  long  would  it  take  a  locomotive  to  travel  from  the  sun  to  Nep- 
tune, at  the  rate  of  30  miles  an  hour  ? 

7.  Reduce  £729  178.  6^d.  to  doUara  and  cents. 

8.  From  $10000  subtract  |9876-23. 

9.  Write  down  five  hundred  and  twenty  billions,  six  millions,  two 
thousand  and  forty-three,  and  five  thousand  and  sixteen  trillionths. 

10.  Reduce  7964327  inches  to  acres,  roods,  &c. 

11.  Add  together  the  following  quantities:  f729*43.  *16'70 
$976-81,  $9987-17,  $429-00,  $129-19.  .         '  *      '  ♦ 

12.  Multiply  6  weeks  4  days  3  hours  17  minutes  by  429. 

18.  Take  the  number  741,  and,  by  removing  the  decimal  point  • 
(1)  multiply  it  by  1000000 ;  (2)  divide  it  by  100000 ;  (8)  make  it  mil- 
lions; (4)  make  it  billionths ;  (6)  make  it  trillionths ;  (6)  make  it  hun- 
dredths of  thousandths ;  (7)  make  it  tenths. 

14.  Multiply  78-96  by  -00042. 

16.  How  many  hogsheads  of  sugar,  each  containing  18  cwt.  2  qni. 
14  lbs.,  may  be  put  on  board  a  ship  of  824  tons  burden  ? 

16.  A  farmer's  yearly  income  was  9237  dollars.  He  paid  for  re- 
pairing his  house  136  dollars,  for  hired  help  on  his  farm  4  times  as 
much  lacking  96  dollars,  and  for  other  expenses  1902  dollars.  How 
much  does  he  save  yearly? 

17.  How  many  suits  of  clothes  can  be  made  from  a  piece  of  cloth 
containmg  89  yrds.  2  qra.  8  nls. ;  each  suit  requiring  8  yrds.  1  or. 

18.  ThauB ii ft  tutm  oom^stingof  782 aorei;  20  aortt  of  whMi  ii 
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much  in  all        '  ^'''''^^  *  *^'^«  ^  roods  86  perches.    HoiT 

dollars;  and  the  thh-d  i^t  9  doUaL  a  L^^^^^^  the  second  at  7 

sUver  candlesticks  wS?n^.  Vib  ft  ^  il^"^/  ^^F'-  ^^^^  P^^^'o^ 
weighing  1  lb.  8  02  19  dm  22 L  Jl^""*' '  ^  ^^^e^^l^er  forks, 
articles  ?  '       ^*  '^^  ^' »  '^^^  ^^s  the  weight  of  aU  tS 

It'  r!?"*^  f5?K"'-  ^^i^'  *o  <lollara  and  cents. 

0  qr.  7  lb.     the  foJShTcrt  1  oflLr  i?  '^i.  'l^  '^j^'  8  <^ 
c«.t8  «  pound;  wA  itlo J  to?  '"•    ='  «""'  "^^  "'«"«  «'  >» 

82.  Reduce  f  19  19s.  Hid.  to  JottotdJS;, 

.imetott"C  n'rid''r'"f.''  •'•«"*■  »^  ™S.r,  «.Id  «ooe 
Ih  .  »i;oT*   *i?  .   •'  *"^  *'  another  tune  he  sold  4  ewt  l  ni.  ik 

84    Ro'f  1^.VT'^^^^^  ^"^^^'  ^t  16  cents  per  pound  ?         ^ 
cwt  o'n?  yfil^  '?.''*"  °^  ^y^^"^  '^"^  5   the  weVof  ?he  first  was  2 
ra'X\\tv^,%^T^lll^.^- \r  ^''^•'  *^e?hir?2Twt' 
whole  at  3H  c"ents7 pid7'  '  """'  ^^  ^^' '  ^^^'  ^  ^^  ^»i««  «f  *»«» 

8fi.  Expresi  100300800709  in  Roman  numerals 


■I  I '41 
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Qflnin. 


86.  Divide  48'2  by  76-8487. 

87.  Divide  128'4  by  -000000066. 

38.  From  $2789-27  take  17  times  $68-29. 

89.  Add  together  $278-48,  $417-16,  $11-27,  $2110-40.  $728-16 
and  £29  Bs.  ll|d.  and  divide  the  sum  by  178.  * 

40.  In  1887  the  total  number  of  volumes  in  the  Common  School 
and  other  Public  Libraries  of  Canada  Wtet  was  estimated  at  491644 
and  the  number  of  libraries  at  2076.  How  many  volumes  were  there 
upon  an  a.verage  to  each  library? 


SECTiojsr  m. 

Pbopbrtiks  of  Numbers,  Prime  Numbers,  Measures,  Greatest 
Common  Measure,  Least  Common  Multiple,  Scales  of  Nota- 
tion, AND  Application  of  the  Fundamental  Bulbs  to  Differ- 
ent Scales.    Duodecimals. 

1.  A'  divisor,  or  measure  of  a  number,  is  a  number 
which  will  divide  it  exactly ;  that  is  leaving  no  remainder. 

2.  A  multiple  of  a  number  is  a  number  of  T-hich  the 
given  number  is  a  divisor. 

3.  An  integer,  or  integral  number,  is  a  whole  number. 

4.  Integers  are  either  prime  or  composite,  odd  or  evm. 

5.  An  Even  Number  is  that  of  which  2  is  a  divisor. 

'  6.  An  odd  number  is  that  of  which  2  is  not  a  divisor. 

7.  A  Prime  Number  is  one  which  has  no  integral  divi- 
sor except  unity  and  itself,  thus*  2,  3,  5,  7,  11,  13,  17, 
19,  23,  29,  <fec.,  are  primes. 

8.  A  Composite  Number  is  a  number  which  is  not 
prime ;  or  is  a  number  which  has  other  integral  divisors 
besides  unity  and  itself,  thus  4,  6,  9,  10, 12,  14,  15,  16, 
21,  &c.,  are  composite  numbers. 

9.  The  Factors  of  a  number  are  those  numbers  which, 
when  multiplied  together,  produce  or  make  it. 

10.  Factors  are  sometimes  called  measures,  submulti- 
ples,  or  aliquot  parts. 

11.  A  Common  Measure  of  two  or  more  numbers,  is  a 
number  which  will  divide  each  of  them  without  a  remain- 
der ;  thus  7  is  a  common  measure  of  14,  35,  and  63. 

12.  Two  or  more  numbers  are  prime  to  one  another 

tlTnan    ♦•n/»*T  V>n»m    *«a   ^»«i^._^„    J-..J x ft j1  a 

and  14  are  "  prime  to  each  other," 
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13.  Commensurable  Numbers  are  fhnoa  »v,:  u  i. 
some  common  divisor.  ®  ^*^^  ^^® 

Thus  65  and  88  are  commensurable,  the  common  divisor  beln«  11 

14.  Incommensurable  Numbers  are  thn«l  Lu- u 
prime  to  one  another.  ^"'*°^^"  a^e  those  which  are 

Thus  65  and  84  are  Incoamensurable. 

equal  fect™"'^  ^"'"''''  "  ""^  "'''<'''  ^  '='""Po«ed  of  three 
the "i  rf^1^'dti:,rr  "  '""''"''^  "  -*"lyeq-d  to 

Noti-AU  perfect  nuraben  terminate  with  8,  or  2a 
other  -^1.  .-mbc„  .«  ,^6  „d  m„  „„  ^,3598  „.  M8T05& 

ti!^-----^:^sf^^^ifc^ts 

numbe?"  ■"""  "^  *'"'  °'  ""^  "^^  "'«»bers  is  an  even 
number^'  ^""^"^  "^  *™  '"^  »°^''«"  &  «"  even 
.ve?numW.°™  "  '^"""^  "^  ''°°^'»  ""^bers  is  « 
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PBOPEBTIES  OF  NUMBEBS,  ETC. 


[Sbot.  III. 


▲bt.  19.] 


V.  The  sum  of  two,  four,  six,  eight,  Ac.,  odd  numbers,  ig 
an  even  number. 

VI.  The  sum  or  difference  of  an  even  and  an  odd  num- 
ber, is  an  odd  number. 

VII.  The  product  of  two  even  numbers,  or  of  an  even 
and  an  odd  number,  is  an  even  number. 

VIII.  If  an  even  number  be  divisible  by  an  odd  num- 
ber, the  quotient  will  be  an  even  number. 

IX.  The  product  of  any  number  of  factors  will  be  even 
if  one  of  the  factors  be  even. 

X.  An  odd  number  is  not  divisible  by  any  even  number. 

XI.  The  product  of  any  number  of  factors  is  odd  if 
they  are  all  odd. 

XII.  If  an  odd  number  divide  an  even  number,  it  will 
also  divide  half  of  it. 

XIII.  Any  number  that  measures  two  others  must  like- 
wise measure  their  sum^  their  differencey  and  their  product. 

Thus,  if  6  goes  Into  24  four  times,  and  into  18  tliree  times,  it  will  go  Into 
24+18  or  42,  three  plus  four,  or  seven  times. 

Also,  if  6  goes  into  24  four  times,  and  into  42  seven  times,  it  will  go  into 
42—24  or  18,  seven  minus  four,  or  three  times. 

Lastly,  if  6  goes  into  24  four  times,  and  into  12  twice,  it  will  evidently  go 
into  12  times  24,  twelve  times  4  times,  or  48  times. 

XIV'.  If  one  number  measure  another,  it  must  like- 
wise measure  any  multiple  of  that  other. 

Thus,  if  7  measures  21,  it  must  evidently  measure  6  times  21,  or  11  times  21, 
or  17  times  21,  &c 

XV.  Any  number,  expressed  by  the  decimal  notation, 
divided  by  9,  will  leave  the  same  remainder  as  the  sum  of 
its  digits  divided  by  9.     (See  Art.  55,  Sec.  II.) 

This  property  of  the  number  9  affords  an  ingenious  method  of  proving  each 
of  the  fundamental  rules.  The  same  property  belongs  to  the  number  8  ;  for  8 
is  a  measure  of  9,  and  will  therefore  be  contained  an  exact  number  of  times  in 
any  number  of  9s.    But  it  belongs  to  no  other  digit. 

The  preceding  is  not  a  necessary  but  an  incidental  property  of  the  num- 
ber 9.  It  arises  from  the  law  of  increase  in  the  decimal  notation.  If  the  radix 
of  the  system  were  8,  it  would  belong  to  7 ;  if  the  radix  were  12,  it  would  be- 
long to  11 ;  and,  universally,  it  belongs  to  the  number  that  is  one  less  than  the 
roaiaj  of  the  system  of  notation. 

XVI.  If  the  number  9  be  multiplied  by  any  single  digit, 
the  sum  of  the  figures  composing  the  product  will  make  9. 

Thus  9  X  4=36,  and  8  +  6=9 ;  so  also  8  x  9=72  and  7  +  2=9. 

XVII.  K  we  take  any  two  numbers  whatever  ;  then  ont 
of  them,  or  their  #«7w,  or  their  differmce^  is  divisible  by  8. 
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hen  on« 
le  by  S. 


r^Jx^^^f^    S,^r  tt  r 

places, reckoning  from  fhfi  ri«l.f  *«-\       r^    ,^  ^'^^  ^^^^ 

dinS  byl  °™''''  ^"''"S  ^  «'  <"  ""  even  number,  is 
•  XX   Any  number  ending  in  5  or  0  is  divisible  by  S 
gr.  Any  number  ending  in  0  is  divisible  by  10 

..gfwK^i:Jr^&4^-  «e  divisible 

Tije  number  7416  is  diviluSf  by  4  because  Ifi  t),«  w  *-.    . 

divisible  by  4.'  "'  *^®  ^""^  *^<»  digits,  Is 

"~  "^  divisible  bW  ''''''^'  ''«'"«  ^*  *J»'«e  digits,  Is 
~"  f  «s'5i?^^^^^^^^^^^^^  »-  o^'*«  <iig"s.  7.4.1 
—  18  divisible  by  8,  because  the  sum  of  its  dibits  7+44.1 

XXVrr    Fxra^  ^'.^°'^'*^''"°^°ft*»e  digits  in  the  even  places. 

[i-r.™;.!^  ""'"'"''  """^^  ""y  ''^  resolve/into 

«Wow  thensalve,  „;  cSSL  ail?3^  J.,^  "°*,  ^'<"";  •^  "  ties. 
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XXVni.  The 


i8i  divisor  of  any  number  is  a  prime 
number. 

For  everjr  wl|oIe  tinml>er  is  either  prime  or  composite  (Art  4) :  bat  a  com* 

Sosite  number  cau  be  resolved  into  factors  (XXVII):  consequently,  the  leatt 
ivisor  of  any  o  umber  must  be  a  prime  number. 

XXIX.  Every  prime  number,  except  2,  if  increased  or 
diminished  by  1  is  divisible  by  4.  (See  table  of  prime 
inunbers  on  next  page.) 

XXX.  Every  prime  number  except  2,  is  odd;  and 
therefore  terminates  in  an  odd  digit 

NoTB.— It  most  not  be  inferred  f^m  this  that  all  odd  numbers  are  prime. 

XXXI.  All  prime  numbers,  except  2  and  5,  must  ter- 
minate with  1,  <5,  7,  or  9.  Every  number  that  ends  in 
any  other  digit  than  1,  3,  7,  or  9,  is  a  composite  number. 

For  all  prime  nnmbers,  except  2,  must  end  in  an  odd  digit  (ZXX),  and  all 
numbers  ending  in  5  are  divisible  by  & 

XXXII.  Every  prime  number,  except  2  and  3,  if  in- 
creased or  diminished  by  1,  is  divisible  by  6. 

ZO.  To  &id  the  prime  numbers  between  any  given 
limits. 

BULL 

Write  down  all  the  odd  numbers,  1,  3,  6,  7,  9,  Ac.  Over  every 
third  from  8  write  3  /  over  every  fifth  from  6  write  5  ;  wvr  every 
Beventh  from  *J  write  7;  over  every  eleventh  from  11  urrite  11  /  and 
to  on. 

Then  all  the  numbers  which  are  thus  marked  are  composite  ;  and 
the  others^  together  with  2,  are  prime. 

Also  the  figures  thtu  placed  over^  are  the  factors  of  the  numben 
over  wJdch  they  stand. 

XZAMPLE. 


find  all  the  prime  numbers  leas  than  100. 


1 

19 

66 


8 
8T 

21 
818 
39 
810 
67 
8-5 
I  a 


T18        8J)1 
91  9& 


6 

23 

41 

69 
Til 

41 

6.18 
96 


8 
0 
8 
27 
86 
46 
8-T 
63 
8 
ex 
8-11 
97        99 


7 

6 
26 

43 

61 


11 

29 

47 

618 

66 

SS 


18 

31 

7 
49 

67 
6-17 


8*6 

16 

17 

811 

67 

38 

36 

8-17 

61 

63 

8-28 

69 

71 

8-29 

Of 


av 


Air.  9ft] 

Henoe, 

less  than  V 
69, 61,  67, 

This  pn 
primes  are  1 
thenes,  a  lea 
series  of  odd 
found  to  be 
tieve;  henc< 

TA 


1 
2 
8 
6 
7 
11 
18 
17 
19 
28 
29 
81 
87 
41 
48 
47 
68 
69 
61 
67 
71 
78 
79 
83 
89 
97 

101 

108 

107 

109 

118 

127 

181 

187 

189 

149 

161 

167 

168 

167 


178 
179 
181 
191 
198 
197 
199 
211 


227 


241 

2B1 

257 

268 

269 

271 

277 

2S1 

288 

298 

807 

811 

818 

817 

881 

837 

847 

849 

868 

859 

867 

878 

879 

838 

389 

897 

401 


8 

a 

6 
6 
6 
6 
6 
6 
6 
6i 
61 

6: 

61 
61 
6-^ 
64 
64 
64 
6E 


When  it  ii 
first  notice  the 
bar  is  composit 
uosrour  to  di'v 
menclog  with  i 
even  numbers, 
we  reach  a  prin 
fl«#Df  adlTiio 


imm 


ntopssms  of  numbisb,  ito. 


•6 

6 

17 

LI 

6-7 

8 

86 

17 

1 

63 

!8 

9 

71 

9 

1 

89 

m 


fi 


I  «?i,^'rJ?*°*l"«„*"  ^  numben  which  h&Te  tuperiwt,  the  primes 
69,  61,  67,  71, 73, 79,  83,  89,  97,  together  with  the  nuiiber  2.  * 

thenes,  a  learned  llbrariaJ  S  AleLSdrirfBorn'B  r  OM^Ti*,'*  ^l^L"^ 
TABLE  OF  PRIME  NUMBERS  FROM  1  TO  8407. 


1 

2 

8 

S 

7 

11 

18 

17 

19 

28 

29 

81 

87 

41 

48 

47 

58 

69 

61 

67 

71 

78 

79 

83 

89 

97 

101 

103 

107 

109 

118 

127 

181 

187 

139 

149 

151 

167 

163 

167 


178 
179 
181 
191 
198 
197 
199 
211 


227 
229 


241 

261 

257 

268 

269 

271 

277 

281 

283 

293 

807 

311 

818 

317 

881 

837 

847 

349 

86d 

869 

367 

878 

879 

888 

389 

897 

401 


409 

659 

419 

661 

421 

678 

481 

877 

488 

688 

439 

691 

448 

701 

449 

709 

457 

719 

461 

727 

468 

788 

467 

789 

479 

748 

487 

761 

491 

757 

499 

761 

508 

769 

509 

778 

521 

787 

528 

797 

541 

809 

547 

811 

557 

821 

568 

823 

569 

827 

571  829 

677 

m9 

687 

863 

598 

857 

699 

869 

601 

868 

607 

877 

618 

881 

617 

888 

619 

887 

631 

907 

641 

911 

648 

919 

647 

929 

653 

937 

941 
947 
958 
967 
9T1 
977 
988 
991 
997 
1009 
1018 
!  1019 
I  1021 
1081 
1083 
1089 
1049 
1051 
1061 
1068 
1069 
1087 
1091 
1098 
1097 
1108 
1109 
1117 
1123 
1129 
1151 
1153 
1163 
1171 
1181 
1187 
1193 
1201 
1218 
1217 


1223 

1229 

1281 

1237 

1249 

1269 

1277 

1279 

1283 

1289 

1291 

1297 

1801 

1308 

1307 

1819 

1821 

1827 

1861 

1367 

1378 

1381 

1899 

1409 

1423 

1427 

1429 

1433 

1439 

1447 

1461 

1453 

1459 

1471 

1481 

148d 

1497 

1439 

1498 

1499 


1611 

1528 

1581 

1648 

1549 

1558 

1559 

1567 

1571 

1579 

1588 

1597 

1601 

1607 

1609 

1618 

1619 

1621 

1627 

1687 

1657 

1668 

1667 


1693 

1697 

1699 

1709 

1721 

1728 

1733 

1741 

1747 

1758 

1759 

1777 

1783 

1787 

1789 

1801 


1811 

1828 

1881 

1347 

1861 

1867 

1871 

1878 

1877 

1879 

1889 

1901 

19i»7 

1913 

19S1 

1988 

1949 

1951 

1978 

1979 

1987  I 

1993 

1997 

1999 

2003 

2011 

2017 

2027 

2029 


2129 
2131 
9187 
2141 
2148 
2158 
2161 
2179 


2207 
2218 
2221 
2237 


2243 

2251 

2267 

2269 

2273 

2281 

2287 

2298 

2297 

2309 

2311 

2333 


2428 

2487 

2441 

2447 

2459 

2467 

2478 

9477 

2608 

2621 

2631 

2589 

2548 

2649 

2551 

2S57 

2679 

9591 


2741 
2749 
2763 
2767 
2777 
2789 
2791 
2797 
2801 


8079 


2819 


2887 
2848 
2851 
9867 
2861 
2879 


8109 

8119 

8121 

8187 

8168 

8167 

8169 

8181 

8187 

8191 


2598  I  2887 
9609  ;  9897 


2a53 


2081 
20S3 
2087 
2039 
2099 
2111 
2118 


2341 

2347 

2851 

2857 

2871 

2877 

2381 

2388 

2389 

2393 

2399 

3411 

2417 


2617 

2621 

2638 

2647 

2657 

2659 

2668 

2671 

2677 

2683 

2687 

2689 

2693 


2908 
2909 
2917 
2927 
2989 
2958 
9967 
2068 
2969 
2971 


8209 
8217 
8221 


2707 
2711 
2718 
2719 
2799 
2781 


8001 
3011 
8019 
8028 
80d7 
8041 
8049 
8061 
8067 


8-251 
8268 
8257 
8259 
8271 
8299 
8801 
8807 
8818 
8819 
8328 
8329 
8881 
8348 
8847 


8361 
8871 
8878 


8891 
8407 

to  is  compo,l» ;  but  if  U*te5„i„';ti  with  onf^SL  .r.l' Siv?'^^ 
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ABn.fl-1 


.f  ♦!?«  "MOO  Why  we  need  not  trv  any  primes  greater  than  the  square-root 
of  the  number  Ifl  drawn  from  the  followin/oonslderatlon ;  If  a  compoBltTnum. 
ber  18  resolved  into  two  factors,  one  of  which  is  less  than  the  squM^^root  (5  the 
number,  the  other  must  be  greater  than  the  square-rooL         ^  * 

Ihe  Square  of  the  last  prime  given  incur  table  is  11607649:  henoe  thla 
table  is  sufflclently  extended  to  enable  us  to  determine  whethe^an^number 
not  exceeding  1160f649  Is  a  prime.    It  is  obvious  that  numbers  may  KZsed 

are  primes,  stiU  this  is  the  only  sure  and  general  method  as  yet  dtacovered. 
21.  To  Rbsolvk  a  Composite  Numbbe  into  its  Pbimx  Factors. 

RULB. 

I)ivide  the  given  number  by  the  smallest  number  which  mil  divide 
tt  mthout  a  remainder;  then  divide  t/ie  quotient  in  the  same  way 
and  thm  continue  the  operation  till  a  quotient  is  obtained  which  cak 
be  divided  by  no  number  greater  than  1.    The  several  divisors  with  the 
last  quotient,  will  be  the  prime  factors  required.     {19-A'XVIL) 

t^i,^vit^°7h7^I^JZ  ^t'Jtt'^  "'ii  number,  it  is  plain,  resolves  it  into  twofac 
f^i'Z,: '  **•*  ^*^*l*l'  '^^  *li®  quotient.  But  according  to  the  rule,  the  dlvisorT 
iLTilT*'  "^^  }}'^  frnaled  numbers  that  will  divide  the  given  numffS 
i^imC"* m  Wv7T*?7"i'*'^"'  .*  'e^^alnder ;  consequently  t%  are  all  SmJ 
«mT&  Ji^:?^^^^}-^  ^""^  *1"J®  *^«  '^^^'sl^^  *8  continued  tfll  a  quotient  is 
tw  ?hf'7!^i*?,  T°?*  ^*  ^^V^^^  **y  *°y  "°"^«'  ^»*  "n*ty  or  it8elf;it  follows 
that  the  icwr  quotient  must  also  be  a  vrime  number;  for,  a  prime  number  is 

Zllf    art  7°)  ^"^"^  divided  V  any  whole  number  ixceptS^r  Ld 

^^A?J^^Cf^^^^  *^®  ^^*'  rf^or  of  every  number  is  a  prime  number.  It  is 

dividing  It  continually  by  any  prime  number  that  wUl  divide  the  given  num. 
ber  and  the  successive  quotient*  without  a  remainder.    Hence 
-  ,-.     composite  number  nan  be  divided  by  any  of  its  prime  factors  without 
aMgainder,  and  by  the  product  of  any  two  or  more  ofthem,iut  hjnoSr 

•n.1  7  i"  ^I^kJ'S'^q®  '^^^  °i^^  *r*3  2'  *i?d  ^-    N«^  *2  can  be  divided  by  2, 8. 
numUr       ^^  ^  x  8,  2  x  7,  8  x  7,  and  2  x  8  x  7 ;  but  it  can  be  divided  by  no  o^er 

ExAUPLE  1.— Besolve  210  into  its  prime  factors. 

We  first  divide  the  given  number  by  9,  which  Is  the 
least  number  that  will  divide  It  without  a  remainder,  and 
which  is  also  a  prime  number.  We  next  divide  by  8.  then 
by  8.  The  several  divtoora  and  the  last  quoUant  are  the 
prime  foctors  required. 


'OPKBATIOir. 

2)210 

8)105 

6)85 


din.  8, 8, 6,  and  T. 


T 

PKoor. 

9x8x5x7=210 

VnAUtLZ  2.— Resolve  728  into  its  prime  facton. 

OPIBATION. 

2)728 


»)864 
f)m 

if 


Th«r«fort,  tMix|yryl8.or 
9f  TSBl 


1.  Resolvi 

2.  What  i 
8.  What  fi 
4.  What  a 
6.  What  a 

6.  What  a 

7.  What  a 

8.  What  a 


22.  ] 

any  numl 


Resolve 
of  terms  aa 
series,  thef 
the  second  p 
reach  the  hi 
these  series  \ 
divisors  sou(^ 

EZAMPL] 

Here  we  £ 
••16andl"8 


Therefore 
We  begin  i 

powers  of  the 

products. 

Example 

The  prime 
•■8;l"8"9an 


1"2"4"8 
1"8*'9 

l-2"4"8-« 
1-5 

1-2-4-8-8 
,^  Therefore  tl 
W.  40,  45,  60,  72, 

*  ^e  small 
"•  MU«d  •xpoa( 


Am  11^.] 
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'i 

•If 


Ans*  2»  X  7"  X  29. 

Ans.  2x8»xl68. 

Ans.  3  X  SSV. 

Am.  2'  X  6'. 

Ana.  2". 

Ans.  2«x 6x101. 

Ana.  1 X  101. 

-4n».  2  X  18  X  48. 


,    „     ,  ExBRoisB  24. 

•'  wu  :  ®  *^®  P""™®  factors  of  2934? 
J*  wu  J  *^®  *?®  P"™e  factors  of  101 1  ? 
4.  What  are  the  prime  factors  of  looo? 
6.  What  are  the  prime  factors  of  1024  <» 

6.  What  are  the  prime  factors  of  82820? 

7.  What  are  the  prime  factors  of  707  ? 
«.  What  are  the  prime  factors  of  1 118  ? 

DIVISORS. 

RULE. 

aenea,  the  first  power  of  otdofthe  li^T^  ^  ^^^1^  ^^^  ^f'^h 
the  second  power  of  thisfZtZ  t  TTj^r^"^  'i'  record  term, 
reach  the  highest  that  o/curred  {^fh  J  "^  ^^"^^  """^  '^  <»»  ^ntil  wi 
these  series  toaethe^l^l^ZtniJ^^^^  ^^^  ^^^^i^V 

divisors  sought.  ^''^^^^  P^"^"^^^  ^hus  obtained  will  be  the 

Example  l.-What  are  the  divisors  of  48  ? 
-16  anTA^mSrpK  thSL* CS.r  ''''''  «'  t^nns  will  be  1  •  .2- -4 


•8 


EXAH«K  2.-Wh.t  .re  fte  divisora  of  360. 
- 8,T^.rCirS  "' '"•"oa.x8.xB  «d  tl.er.rore  the eeri,.« ,.., ..« 

I..8..4..8  OPEBATION. 

1"8"9 


l£^""-*-»  ■•"••'•••"=P«>4..t.  Of  U.  «4  J.d  «rt.. 

]"2"4"8"8"6"l2"24"fl"lfl..flA..7«.  r  <«  «,> 


r. 


''**'fTrKTmi*yfm*>}i'tintirww»Ctmnii'^v*'r' 
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[aMftiix. 


1.  What  are  the  cUvfsorg  of  100  ?    Ant.  1, 2, 4,  6, 10, 20, 2B,  60, 100. 

2.  What  are  the  divisors  of  810? 

Afu  P'  2,  8,  6^  6,  9,  10,  15,  18,  27,  80,  4C,  84,  81,  90,  185,  162, 
'^'*''  I      270, 405,  810.  »      »      t      I        .        , 

8.  What  are  the  divisors  of  920? 

Ans.  1,  2,  4,  6,  8,  10,  20,  28,  40,  46,  92,  116,  184,  280,  460,  920. 
4.  Whttt  are  the  divisors  of  26000? 

Ana  i  ^'  2»  *'  ^'  ^'  '"'  20,  26,  40,  60,  100,  126,  200,  260,  600,  626, 
"^"'-  (      1000,  1260,  2600,  »126,  6000,  6260,  12600,  26000. 

NUMBER  OP  DIVISORS. 

23.  Since  the  seres  of  terms  which  we  multiplied  to- 
gether, hy  the  last  rule,  to  obtain  the  divisors  of  any  num- 
ber commenced  with  1,  it  follows  that  the  number  of  terms 
in  each  series  will  be  one  more  than  the  units  in  the  expo- 
nent of  the  factors  used. 

^  Hence,  to  find  the  number  of  divisors  of  any  number 
without  actually  setting  them  down,  we  have  the  following— 

RVLR. 

Reaolve  the  number  into  its  prime  factors  and  express  them  as  in 
examples  8,  4,  and  6,  in  Art.  21.  Increase  each  exponent  by  unity 
and  multiply  the  resulting  numbers  together.  Theproduet  will  be  the 
number  of  divisors. 

Example.— How  many  divi2  \n,  has  4820  ? 

4820=2* X8»x6.  Here  the  exponent*  are  ^  8,  and  1:  each  of  which  belne 
tacreased  by  one,  we  obt*Jii  6,  4,  and  2.  the  continued  product  of  which  k 
6x4)ca=«=the  number  of  divlsore  soo^Kt.  *^  * 


1.  How  many 

2.  How  many 
8.  How  many 
4.  How  many 
6.  How  many 

6.  How  many 

7.  How  Liany 

8.  Howmady 


EXKRCISE  26. 

divisors  has  88200? 
divisors  has  8600  ? 
divisors  has  6886  ? 
divisors  has  824  ? 
divisors  has  49000?' 
divisors  has  81000? 
divisors  has  76600? 
divisors  has  26600  r 


Ans.  108. 

Ans.  24. 

AnSf  42. 
Ana,  8. 

Ans.  48. 

Ans.  80. 
Ans.  120. 

Ans.  88. 


GREATEST  COMMON  MEASURB. 
24.  The  greatest  common  measure,  or  greatest  com- 
itton  divisor  of  two  or  more  numbers,  is  the  greatest  num- 
ber that  will  divide  each  of  them  without  a  remainder 


i^.': 


it.  I 

two  or  n 

Resolve 
factor  be  a 

If  the  g 
a  common 
prime  numl 

Ezampl: 

M=r2xT; 
given  numbei 

If  Find  a  co 
2.  Jind  a  co 
S.  Find  a  oo 
4.  Find  a  CO 

26.  To 

qnantitie&- 

I>ivide  thi 
der;  next  the 
process  until  t 
common  measi 
each  other, 

ExAVPilg.. 


^.  the  ini 


X99 


-4n«.  18. 
•^n«.  2. 


^»«  ^i*]  OBEATEST  COMMON  MEASUBa 

Jim^^/nLrr^^'^  divisor  or  common  moonrerf 

1     Wln^  .  .  EXSRCISB  27. 

1.  Find  a  common  divisor  of  21,  18  21  and  Sfl 

2.  find  a  common  divisor  of  21   n  42  ^d  ?« 
8.  F  nd  a  common  divisor  of  26  m!  91  ^d  ?48 
4.  Fmd  a  common  divisor  of  82,  llS^dUef  *' 

qua?titieli^°^  *^^"^^^^i^^^  xueasure  of  two 

tach  other,  •>  °^  **«»«y»  '^e  ^nven  numben  are  prime  ta 

82Mr 

886)8252(8 
2988 

"264)996(8 
788 

204)264(1      ,  .  V 
204         ' 

"fiO)2(M(8 
180 

"m)«0(9 

4d 


''If 


180 


OBXATKST  COMMON  MEAI^SK 


[iBORlii 


mtlnder,  becomes  the  third  diVisor,  &o.    12,  the  lut  dlvlBor,  It  tbe  nqulrad 
groAtflst  common  iiioasure. 

Proof.— In  order  to  establish  the  truth  of  this  role,  It  Is  necessarjr  to  re- 
member (19-Xni.  and  XIV.)  that  If  one  number  measure  another  It  will  like* 
wise  measure  anv  Integral  multiple  of  that  other ;  and  If  one  number  measure 
two  others,  It  will  also  measure  their  sum  or  their  difference. 

First,  then,  12  Is  a  common  measure  of  8262  and  4248.  Beginnlnff  at  tho 
end  of  the  process;  because  12  measures  12,  It  also  measures  24,  a  multiple  of 
13;  because  12  measures  24,  It  measures  48,  a  multiple  of  24;  because  12  meas* 
ores  12  and  also  48,  It  measures  60,  which  Is  their  sum ;  because  12  measures  60 
it  measures  180,  a  multiple  of  60 ;  because  12  measures  180,  and  also  24,  it  meae- 
ures  their  sum,  which  Is  204;  because  12  measures  204,  and  likewise  60,  It  meas- 
ures their  sum,  264 ;  because  12  measures  264,  It  measures  792,  a  multiple  of 
864:  and  because  12  measures  792,  and  also  204,  It  measures  their  sum,  which 
Is  996;  because  12  measures  996,  It  measures  2988,  a  multiple  of  996;  and  be- 
eause  12  measures  2988,  and  also  264,  it  measures  their  sum,  8262 ;  and  because 
12  measures  8262,  and  also  996,  it  measures  their  sum,  which  is  4248.  12,  there- 
fore, measures  each  of  the  given  numbers,  and  is  a  common  measure:  next  it  is 
their  ffreateat  common  measure. 

For,  if  not,  let  some  other  as  18,  be  greater.  Then,  (beginning  now  at  the 
top  of  the  process)  because  18  measures  8262,  and  also  4248,  it  measures  their' 
°H«»""*'®;  f"'*'"  '*  ^^®5  because  18  measures  996,  it  measures  2988,  a  multiple 
of  996,  BJJd  because  13  measures  8269,  and  also  2988,  it  also  measures  their  dlflter- 
enoe,  which  is  264 ;  because  18  measures  264,  it  also  measures  792  a  multiple  of 
264;  and  because  13  measures  792,  and  also  996,  it  measures  their  difference, 
which  is  204;  because  18  measures  264,  and  also  204,  It  measures  their  differ- 
ence, which  is  60 ;  because  18  measures  60,  It  measures  180,  a  multiple  of  60 ; 
and  because  13  measures  180,  and  also  204,  it  measures  their  difference,  which 
IB  24;  because  18  measures  24,  it  measures  48,  a  multiple  of  24;  and  because  1» 
measures  60,  and  also  48.  It  measures  their  difference,  which  is  12.  That  Is,  18 
measures  or  divides  12— a  greater  number  measures  a  less,  which  is  impossible. 

Therefore  18  is  not  a  common  measure  of  8262  and  4248 ;  and  in  a  similar 
manner  it  mav  be  shown  that  no  number  greater  than  12  Li  a  common  measure. 
Therefore  12  is  the  greatest  common  measure. 

As  the  rule  might  be  proved  for  anv  other  example  OQually  well,  it  la  true 
in  all  cases.  r      -»     ^        , 

EzXBOiss  28. 

1.  What  is  the  greatest  common  measure  of  296  and  407  ?    Ana.  8Y. 

2.  What  is  the  greatest  common  measure  of  606  and  808?  Ans.  22. 
8.  What  is  the  greatest  common  measure  of  74  and  84  ?  Ans,  2. 
4.  What  is  the  greatest  common  measure  of  1826  and  2666  ? 

0.  What  IS  the  greatest  common  measure  of  666  and  672  ?    Ant,  4. 


27.  To  find  the  greatest  common  meaiure  of  mora 
than  two  numbers—" 

BUtX. 
Mnd  the  greatest  common  fneamre  of  two  of  them,*  then,  of  thi» 
eommon  tneaaure  and  a  third;  next  of  this  latt  common  measure  and 
afourth^  die,    The  last  cotnmon  measure  found  will  be  the  greaUtt 
eommon  measure  of  all  the  given  numbers, 

EzAMFLa  l.^^Fiad  the  greateit  domiaoQ  i&iiiuri  of  679.  liOl. 
and  6784*  *        * 


▲Kill 


t784(th 
7  la  the 

fix. 

and  14: 

The 
measure 
given  nu 

This 
that  In  p 
the  and  i 
proving  ( 
mencemt 
two  first 


1.  Wha< 

2.  What 

8.  What 

4.  What 
.  20( 

28. 

or  great 
be  their 
common 
that  are 
Henci 
more  niu 

■Resolvt 
product  of 
common  m* 

EZAMPJ 

1996? 


fteS?^'^' 


Am  tr.*lj  OMATEST  COMMON  MlAStJM. 

7 1«  t6«  required  aumber.  »"»**T-W3,  with  no  remainder.    ThereforS 

and  m!"""  ^'"^^^  ^^  «~**«"*  ^on^mon  measure  of  980   786 

1   im.  * .  .,.  Exercise  49. 

1.  m.t  „  the  potest  oo«,»..«  „e«u«  „f  „o,  140,  „„  ego, 

8.  Wh«  i,  fte g™,te.t  commou  me.««,  „f  ,826,  8094,  ^i^tm' 
8.  Wh.ti.theg™.b»tconun»me««reof468,  922.  .„d f rTf  "'• 
4.  W^b^th,  greate..  co™,on  n.e»u,a  oftoi,  ^5S&:»^^ 

SECOND  METHOD.  ^"''  "' 

be  their  greatest  commZ  ?i^to7  ^7Zt°  tf '"-  "■"" 
common  factor  must  be  the  prSdu^Tf  al  thl     •'  «!**'*" 

mo^Sr?^etv?»:^l'"«'"-  "f  -» <" 


BULK. 


# 


common  Lamre:  '      *"*  '''^'  '''^'^'^  '^  «'A  t«//  Ae  ^A^  greatest 

igg??^""""  ^•""^^'  ^«  t^e  greatest  common  measure  of  1366  and 

8)1865  1 

8)1995 


6)450 

^jjjw,  i,  5,  T,  and  18  m  tlit  pMmt 


6)665 

7)188 

19 
jj^«»<», »,  6, 7,  and  19  aw  tht  priait 


V^..  ..»•%..' 


is* 


LDiot.  ni 


Jtiafd  the  jEuifon  t&Jii  iii«  oommbn  to  Iwih  are'd,  6,  t.    BesM  ItX&XTsii^ 
agmtest  Ov'mmoD  meaaiir*. 

Example  2.— What  ia  the  greatest  common  m^ilttif^  of  lOB,  1261 
andW2? 

108=2«X8«,  12e=2x8«xT,  and  162=3X8<. 

Heoce,  the  flu^tors  that  are  common  are  2  and  8^,  and  tlM  RtcatMt  ooBUBKni 
meaiute=2x8*=ia 

£XER0IS1  80. 

1.  WorJs  by  ihUiMthodiitlth^  preceding  examples* 

2.  What  is  the  greatest  common  measure  of  56, 84, 140, 168  ?  Ant.  2^, 

3.  What  is  the  greatest  common  meiuiure  of  241920,  880160,  69120. 

103680?  An$.  84660* 

4.  What  ia  the  greatest  common  measure  of  10800,  28040,  and 

2160? Ans.  40. 

MTASl'  COMMON  MtJLTIPLlt 
iS9.  One  number  is  a  oommcm  multiple  of  two  or  Hioid' 
otbero  when  it  can  be  divided  by  each  of  them  without  a 
remainder. 

30.  One  number  is  the  least  common  multiple  (1.  cm.) 
of  two  or  more  others  when  it  is  the  least  number  that  can 
be  divided  by  each  of  them  without  a  remainder. 

31.  It  is  evident  that  a  dividend  will  contain  a  dlviflOf 
an  exact  number  of  times,  when  it  contains,  as  factors^ 
every  factor  of  that  divisor ;  and  hence,  the  question  of 
finding  the  leatt  common  multiple  of  several  numbers  is 
reduced  to  finding  a  number  which  shall  contain  all  the 
prime  factors  of  each  number  and  none  others.  If  the 
numbers  have  no  common  prime  factor,  their  product  will 
be  their  leas||pommon  multiple. 

Bappose  we  wish  to  see  what  la  the  teaat  common  mnltiple  of  9, 12, 18, 211 
and  85.    B^solviog  thdse  into  their  prfme  ftotors,  we  obtidu  9s=8^  12si»x£ 
ie=2« ,  20^23x6,  and  8&=7x6.    Now  it  ia  plain  that  i*  moat  enter  into  th« . 
least  connnoia  multiple  as  a  ftotor,  and,  since  2*  Is  a  ttaltfple  of  2*.  we  do  hot , 
consider  2*  also  a  frotornf  the  least  common  multiple,    do  al8o8'  tnnstbem' 
factor  of  the  least  cpmmon  multiple;  and  since  it  contains  8,  we  do  not  again 
mnlitfrly  by  3.    Lastly,  6  and  7  nrast  ehter  into  the  leaist  COtttbon  Multiple. 

The  fhctors  of  the  least  common  multiple  are  then  2*,  8*,  6  and  7;  and 
these,  muiltlplied  tog^fiAlr,  give  2«x83x6xT=fi040=least  comnat^  mnltiple. 

Hence,  to  find  the  least  coihmon  multiple  of  two  or 
more  numbers,  we  have  the  following — 

BULL 

JMoive  tfu  mmiert  into  theifprim  fasBUffs  fi^  21),  siiM  wii 
tht  difiVint  faetcrt  vhieh  occw^Mriiing  uilun  tn§  iam§  /(utcf  h4t 


-     —,  Ex«BOlfl»  81, 

I,  ^Up.  im  «w,po  „„«pte  of  8.  9, 10, 13.  2B,  jj,  „. 

*■  ^'>  *»  I*"  cmmn^a^  of  e. »,  42, ».  10,  «.d  eso? 

B.  What  i.  the  Io»t  oommon  mqlHpl.  of  6»0. 100.  888,  a^li/""' 
ft  Wl.^.,  a,  u^  «^^  ^^,p„  ^  ^_  j^^  ^^_  ^^_  ^^».^6?00, 

fflCOND  MBTHO0.  ^'^-  "'**• 

,two  or  more  nmben  by  the  foUowipgJr^  nwin^Je  of 

any  number  greater  than  1  '»«»«>«r«  whtcA  can  le  divided  by 

^8^  '"^^^  *•*•««  ««>»«»  »»liisl,  rf  16.  4,.  ^d 


!»,.«*••  m. 


f%  i'l  ■? 


r  1 


^?f4m^m&M^Si,s^.^ 


ISi 


LEAST  COMMON  ItULTIFLB. 


tliAXXL 


Un  of  the  flftb  Ub*  ;  tbe  least  eomigon  niiilUpIe  of  1, 8,  and  ST,  x  I,  will  b«  tlio 
least  common  multiple  of  2,  6,  and  27,  the  numbers  of  the  fourth  line :  the  least 
common  multiple  of  2,  6,  and  27,  x  2,  will  be  the  least  common  multiple  of  4, 12, 
and  27,  the  numbers  In  the  third  line ;  the  least  common  multiple  of  4, 12,  and 
S7,  X  2,  will  be  the  least  common  multiple  ot  8,  24,  and  64,  the  numbers  in  the 
second  line ;  and  the  least  common  multiple  of  8, 24,  and  64,  ^  2,  will  be  the  least 
common  multiple  of  16, 43,  and  108,  the  given  numbers. 

The  reaton  of  the  preceding  rule  depends  upon  the  principle  that 
the  least  common  multiple  of  two  or  more  numbers,  is  composed  of 
all  the  prime  factors  of  the  given  numbers,  each  taken  the  greatest 
mmber  of  times  it  is  found  in  either  of  the  given  numbers. 

Nora.— In  finding  the  least  common  multiple  by  this  method,  it  Is  neoet* 
sary  to  divide  bv  the  amallett  number,  which  will  divide  two  or  more  of  them 
without  a  remainder,  because  the  divisor  may  otiierwise  be  a  composite  num- 
ber (Art  21),  and  have  a  factor  common  to  it,  and  one  of  the  quotients  in  the 
last  line.  Consequently  the  continued  product  of  the  divisors  and  these  quo- 
tients or  undivided  numbers  in  the  last  line,  would  be  too  great  for  tke  least 
common  multiple. 

Thus  in  the  third  of  the  foHowlng  operations  the  divisor  9  is  a  composite 
nnmber,  containins  the  factor  8.  common  to  it  and  the  8  in  the  quotient .  con- 
sequently the  product  is  three  times  too  large.  In  the  second  operation  the 
mvisor  12  is  a  composite  number,  and  contains  the  factor  6  common  to  it,  and 
the  6  in  the  quotient;  therefore  the  product  is  stas  limes  too  large. 

The  object  of  anranging  the  given  numbers  in  a  line,  is  that  all  of  them  may 
be  resolved  into  their  prime  factors  at  the  same  time :  and  also  to  present  at  a 
glanco  the  iaotors  that  compose  tbe  least  common  multiple  required. 

EzAMiLE  2.— What  is  the  least  common  multiple  of  12, 18,  36  f 


I. 

2)18..  18..  88 


9)6  •• 

9. 

.18 

8)8.. 

9. 

.   0 

8)1.. 

8. 

.   8 

II. 

12)12  . .  18  .  .  86 

8)1..  18..   8 

1..   6..   1 
12x8x6=216 


III. 
2)12 . .  18 . .  86 

2)6..   9..  18 

^..  9..  9 

8..   1..  1 
2x2x9x8sl0a 


1..   1..   1 
9x2x8x8«86=Leim. 

0 

EXBBOISS  82. 

1.  Find  the  least  common  multiple  of  12,  20,  and  24.         Ji%s.  120. 

2.  Find  the  least  common  multiple  of  14,  21,  8,  2,  and  08. 

^  _.   ,  ,    ,  Arts.  126. 

8.  Fmd  the  least  common  multiple  of  18,  12,  89,  216,  and  234. 

Aim,  2808. 

4.  Find  the  least  common  multiple  of  8, 18,  16,  20,  and  70. 

An*.  2620. 

5.  Find  the  least  eommoa  multiple  of  24, 16,  18,  and  20. 

.«..,.    .  Am.  720. 

6.  Fmd  the  least  common  multiplA  nf  ao.  kq^  144^  ss,  md  IR, 

^  _,  ^  ,    .  Ans.  25200. 

t  Find  tbe  least  common  multipU  of  2Y.  54,  81,  li^  and  68. 

An%,  \m, 


AMftlMa] 


LIAIT  CJOMMOir  MDLTIPLB. 
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mi.  ^"""^"^  METHOD. 

33.  The  least  common  multiple  of  sevflral  n«»«T^««.  • 
most  expeditiously  found  by  the  foUowing-     ^^'"^  ^ 

BULB. 

««<*  ««<ra«i  BtmiJer  "ommon  to  any  of  thtm  and  the  tec 

''M^Zh^^t'zi&r^  "*«'^/-  '*^  '^"^  «<».»«» 

«0. M^MWr^'  '^  *^  "^ ~'^'"'  '»""'•''«' of  1».  27, «. 


Assume  100 
Assume  24 
Assume    99 


4..?/..  9..  ?!..;2;Z..J2^    ^"^ 
9.    Si  11 

100 X 24 *x 99=237600=1.  cm. 


8.  «o|re^^^^^  88  to  22,  ;nd  9«  to  24; 

flO  to  8.    The  nambers  in  the  BeSnd  ka  Af«'  *"^$^^l  ^?<'*<"'  «'  100»  reducei 

awume  24,  of  which  afectorJSf cancels  4"  -not^^^^^^  o     '-^'  *^^'  *°^  '^^    '^^ 

Mother  ftctor,  8.  reduces  2Tto9  and  ^  to  «     tS'S'^'  V®^1<'«^22to  11;  and 

factors  which  were  common  to  the^van  «,,rAv'„  '  ^'f  ^^-.^'  because  only  those 

Similarly,  the  least  rmmSu  mute  onM*i*2n^^  ««*• 

aame  as  the  least  comiron  multlpleTffi  i„?i^' *?^^'  ^  *°<^  "'  "'"I  be  the 
•Ince  only  those  ikctora  whiohXe^mmon  to  W  r^'^S''"  *°  l^^  ««<«'°'^  "°«. 
ond  line  are  struck  out  common  to  24  and  the  numbers  of  the  see- 


Assuire  120 
Assume  18 
Assume   82 


;?P..^0..?;3(..^^..88..l8 
X^^.X^..ll..  2 

W..  ? 

-,„  ""  ><  13  X  22=84820=1.  c.  m. 

B,  a  factJr^  onSJ-rTdTL*  89  TT^K  ^""M^"'  .^"^^l"  ^^0  and  40.    Also 
Also  8.  another  foitor^r?duM8MtJ^f»^^^^^  "*^°«««  <»  *<>  iS 

•ell  18  and  la    Neit  iSSS.  iWlffih  IL  on.  S^f  w««n.e  18;  this  can- 
ttolhw fa«toi^  1^ •Moataa       ^  ^  ^** **'*•  ***'*<^'^»  canoela  the  11, ana 


186 


•OALU  Of  VOTATIOir. 


lBmn.m 

in  .wR-i 


80  J5^*^^"  *-—^^d  *^«  !«*■*  <'<>"^o?  multiple  of  12,  16,  20,  24, 


A|«uine  Q6 


j^..xfi.  .m.  .jsjc.  .?(^.  .^.  .?^.  .^^ 

96x70=6720=1.  c-m. 


SXXBCISB  S3. 

-«^^io??^  w  the  least  common  miatipie  of  800, 200, 150,  CO,  60,78. 

V  wlof  •-  ♦!,   1    -.  , .  ^^'  8«00. 

and  27  »  '  I<»st  OQnunon  multiple  of  20, 60, 16, 165, 210, 68, 

-„^  i\W*  *•  "^  *^^  common  multiple  of  12, 182, 144,  60,  96, 

S    ;     X    .1.         .....  ^w.  96040, 

IVork  also  by  thtt  method  all  the  preceding  mmtum  in  UaU  etm^ 
tiwn  mutf^ple. 

DIFfEBENT  SOAiLES  OF  NOTATION, 

34.  The  radix  or  base  of  a  scale  of  notation  is  its.  com- 
mon ratio.  Thus  in  our  system  the  radzie  ia.  10 ;  in  the 
duodecimal  ayjstem  the  radix  is  12,  &c. 

35.  If  the  expression  12345  represents  a  number  in 
the  common  or  decimal,  scale  of  notation,  we  read  it  twelve 
thousand  three  hundred  and  forty-five  j  but  if  it  expresses 
a  number  in  any  other  scale,  w©  cannot  so  read  it,  because 
the  names  thousands,  hundreds,  &c,,  belong  only  to  the 
decimal  scale.  Jp.  order  to  read  it  properly  in  any  other 
»cale,  we  should  have  to  invent  names  for  the  different  or- 
ders. In  place,  however,  of  doing  this,  we  simply  read  over 
the  digits  and  indicate  the  scale.  For  esamyhy  if  lie  ex- 
pesaion  24678  be  a  number  in  the  nonary  scaloj  we  read 
**  *W--J«'o,  /owr,  sizyseveny  eiffht  in  £he  nonary  scale. 

90.  We  may  express  the  number  4678  (decimal  scaie) 
hj  iriifmg  the  order  of  each  digii  beneath  it^ihu^         f 

10  Ip  10 

and  then  read  it  8  units,  7  of  the  order  of  tens,  5  of'  the 
order  of  hundreds  or  tens  squared,  or  second  order  of  tens. 
4  of  the  third  order  of  tens,  <fec.  Siiwlarly  if  4578  exprew 
»  ttumoer  m  the  nonary  scale)  we  may  write  it, 

»  a  • 

•it,- 


and  m  tne  nndenary  scale  t  likewise  represents  fe^         ' 
<x^em^^  *"  "'"^  **  "^^^  8"  ^"^  the  &rim«?  to  the 

TIT  iSSS^SvrJii^,^'^^^ 

8)42-1  higher  order,  ea!h  JSJiinin^  I' nT  f w  ^"  *  ^'■<*"P»  *'  *  ««» 

woferfdl'::^!^"'"''"  fr-  0-  »-Ie  to  -other, 

BULB. 

^Ei^PM  l._Beduoe  M42  from  tie  commoa  to  tie  guinars 

OPBBATZOir. 

6)7842 


6)1468-2 
6)298-8' 

B)ll-« 


)298-8' 


^m 


^ 


ewsv-.isTp^ 
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TSAVBf OBICATXON  OV  0OAIJB. 


[BB0r.XII   |Ain.8»-40.] 


ExAvni  3.— Ezpreas  nine  milliong,  three  hundred  and  forty-two 
thousand  and  twentj-eeven,  in  the  duocktuxry  scale. 


OPIBATIOK. 
13)984209T 

12)778602-8 

19)64878-3 

12)540e-8 

18)460-6 

12)87-6 

8-1 


Th«r«fore  9842017  <fM<iry=:8160888  dwxUnarf. 


EXIBOISI  84. 


1.  Change  692885  from  the  decimal  to  the  duodenary  scale. 

Aru,  2ilOtt, 

2.  Express  the  conunon  number  8700  in  the  quinary  scale. 

Ans.  104800. 
8.  Express  ICOOO  in  the  unde/utry  scale.  Ans.  1511. 

4.  Express  a  million  in  the  senary  scale.  Aru.  88288844. 

6.  Express  10000  in  the  oetenary  scale.  Ane.  28420. 

6.  Transform  12845664821  into  the  duodenary  scale. 

Ane,  248664«<69. 
1,  Express  10000  in  the  nonary  scale.  Ane.  14641. 

8.  Trtmsform  800  from  the  conunon  to  the  Unary  scale. 

Ane.  lOOlOllOO. 


EzAMPLi  Ir-Transform  2818042  from  the  quinary  to  the  oett- 
nary  Kale. 

ExPLAXATioir.— We  dlyide  her*  u  befon.  bear- 
ing in  mind,  howover,  tbst  the  ratio  is  no  mpt 
ten,  bnt  Jive.  We  proceed  thus.— 8  in  2,  no  tltnei; 
twice  five  (the  radix)  is  ten,  and  8  make  thirteen; 
8  in  18, 1  and  6  over ;  6  times  5  are  26,  and  1  mak« 
26 ;  8  in  26, 8  times  and  9  over ;  twice  5  are  10,  and 
8  make  18, 8  in  18,  once  «Dd  0  ever,  Ac. 


ormAnoK. 

V. 
8)2818043 

6)181810-7 

6)10100-5 


8)811-8  • 

8)20-1  Therefors  S818M2  qu4nary=iSl2Bil  ectma/ry. 

"l-S 

Kon.— The  Bomaa  Numeral  written  OTtr  thf  nunber  iodiettii  | 
the  radix  of  the  ic«l«, 


EXAMPLK  2 

wxry  scale. 

OPBBATIC 
XI. 

12)8r8«l{ 


12)84466 

12)8182 

12)294 

12)26 

12)2- 

EXAMPLB  8.- 


scale. 


OPBBATIO] 
XII. 

9)M28< 
9^1971- 
0)1640- 
0)206- 


8> 


1.  Transform  87' 
1  Transform  44< 
8,  Transform  121 


40.  A  nan 
jtbe  decimal  b; 
|more  conreniei 

Multiply  tfie  I 
mi(,i  add  the  next  J 
I  7%«n  multiply 
iContinue  this  proi 
""it  product  will  h 

)ls  as  reducing  de 
btbir. 


nil. 89-40]  TBA1T8P0E1IATI0H  OF  SOAUIL  nmQ 

nflr^SSe"'  '-'^""'^«"°  »'^8'"  ^o"  «»•  wufenoty  to  tbt  <ft«H^ 

--Pi*'®*?"  A®  *l"*  i'^o  fl«n»w«  l>«w  are  not  thlrtr- 
aeven,  but  8x11+7=40.    We  say  12  Into  40l  8 

tImeeand4over;next,191nto4><li;8==o?6Mk 


OPBBATIOir. 

XI. 
12)878«18 


scale. 


12)84456-8 

12)8182<-4 

12)294-9 

12)26-9 

12)2-4 

ExAMPL.  8.-Transfonn  tmt  from  the  Juotfcnmy  to  the  nonmy 


97QmundMary:=:i4»m,du<HUnarif.   Ant, 


OPntATioir. 

XII. 
9)ti2Bt 

9^1971-1 

9)1649-<4 

9)206-8 

9)98-8 

1-5 


fafoll^  ^ilc^^+*>  '  »"<»  7  o^«;9  Into  86,  (7  x* 


«28#  dttoda«afy=86«841  nonary. 


EZXROISI  85. 


1.  Transform  87704  from  the  nonary  to  the  oOenary  scale. 

1  Transform  444  and  4321  from  the  guinary  to  the  ^^J::;^"^^ 

8.  Transform  1212201  from  the  guaiernary  to  thf  ;;:„^r;^V'''- 

Ant.  10000. 

1*1,  ^?'  '^  f  °?^f  "*y  ^  transformed  from  any  scale  to 

I     M«n  maitt;rfj,  thit  mm  by  the  radix  and  add  tlu  n^  A— 
»«»  jjroawc?  t««  be  the  number  %n  the  decimal  eeale. 

U  ^^7ln^A  ^  ^^**'**  preceding  rule  are  the  same  in  prind- 
w  M  reducing  denommate  numben  froi»  om  denominatioo  teSl 


<t>»x 


Emwmw^w^^     j?««inL^iM(i3^ 
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^ju^]fl>%  l.-<Reduce  '76S46  fromthe  o^enary  scale  to  the  (Um 
•cale.'  ^  ,. 

70845 
8 

62  of  the  fourth  order. 
8 

4^  oftha  third  order. 
8 

8996  of  the  second  order. 
8 

f  1978  unltisreqoired  namber  In  (feeimal  icalew 

Example  2. — Transform  etteteitom.  the  Juodenar^ to  the  ''^^jm 
or  dteimal  scale.  ' 

OPIBRA^Oir. 

«^ 
111 

]14S=nnmber  of  fifth  ordei: 

1714=:nnmber  of  fourth  order. 

12 

\  ____ 

20679=:namber  of  third  order, 
12 


f46858smimber  of  seeond  order. 
12 

j;96QI)9Ts=iuite=feQ(^6(l  number  In  dteUnalie^^, 


mT\ 


EXEBCISK  86. 


• 

1,  Change  20212381  from  the  quaternary  into  the  decimal  scale. 

Atu,  S626li 

2.  Quinge  10120^220  from  the  ternary  into  the  dedmd  scale. 

'  An».  *li 

8.  Transform  1622866  from  the  nonary  into  the  disetma/,  scale. 

Ant>  84186 
4.  Transform  83283844  from  the  eenary  into  the  decimal  scale. 

Ant.  lOOOOOOJ 


]^xi^ri^,6.«^!^nt^m,2!;84^^  tM 

m^i^tsf't  ^^  <iuimry  m^^i  sud^^W  isi»£eealp  bTnr^clog 
Mur'nimibers  tb  th«  <fooi)»w's<ade. 


WATIOir, 

Obae 

VL 

Tadixc 

84120 

of  the 

8131 

to  set  < 

18102 

81410 

12814 

12248 

mi2dH». 

^!xi]fPLs^2.— ^ 

imiov. 

wi.'gfi 

mi 

HD9 

swnwwa 

■V/.S!;-' 


*33^ 


etothecbd?) 


no/ scale. 

An^  362(1] 

Ant.  1i 
t^.acale. 
An*,  um 
il  scale. 
im.  lOOM 


t'l^*      «'B^M(i<)Siife8»  oi  flibALiii. 


vrti 

11)2784 
11^-4 
ll}U-4 
1 


vrtt 

7)S7U 
7)32ft~3 
7)8«-.4 


6)2784 
5)464-0 

6)14-0 
2-2 
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«or«|784   <'«^*«an^ll44«mf«nan^243.v<«»«r,^ 
—  '6 


to  the  cpouiKiiil 


8 

iir 

8 


19 

11 

186 

11 


80 
7 

m 

7 


12 
6 

00 
26 


Ka,?Se       ^    ^^  **^  '*'"^*'  ^y  '*^"^^"S  ^  f<>"r  °««ber8  to 

U'  JnTw^'S  ''"^'^-'y'  ^^^  the  nonary,  senary,  guater^ 
^i.^i'ZIJSlS^,  '^''  ''''  "•'^^  by'^redud^^'Sr fire 

FUNDAMENTAL  RtTLEa 

ii3A-I5.®  ^*''^*r°**^  '?^^'  °^  arithmetic  are  camec[  on 
the  different  scales  as  with  numbers  in  the  ordinary  or  d^ 
bal  scale  J  observing  that,  When  we  wish  to  find  what  to 
K  m  addition  subtraction,  maltiplication,  Ac,  we  divide 
It  by  ten,  but  by  the  radix  of  the  particular  scale  used  ' 
P'l^du^^^^  ^^^02.  31^10,  12814, 

n     •   ^X"o7tl?il7«,tit^^^^^  Which,  divided  bv  8.  the 

of  the  second  line  6  iSf  whJv^ided  hv  tL^^?*'7L*^«  ""«? 
to  Mt  down  and  3  to  <Sny,  K  ^    *  '•^'  ^  Sivea  w  4 


84120 

8121 

18102 

J 81410 

[12814 

112248 


^LE^j-i^48^etaJ^^ 

W^'    ^?.|p^  *»m7'»=»M »«»» A-w* leamut  bui^fthh,  it/i, w. 


lit 


tBAVSf  OULLTIOV  OV  BOALEI. 


tfiao».tZt  I    l«ii.4i-4i] 


SxAicPLS  8.— Httltiplx  M26  by  667,  in  the  oetenary  lode. 

QfUATIOV. 

VIII. 
84Sa 

ObMrre,  we  say  T  tlmei  6  are  49,  8  (the  ndtx)  Into  4S  S  to 
osrry  and  8  to  set  down ;  7  times  8  are  14  And  6  nuke  IS 
•qua  to  8  to  set  down  and  9  to  oury,  &a  ' 


MT 


80«88 
20804 
91666 


9400479  ilfM. 
EXUIPLK  4.' 


OFBHATION. 
IX.     IX. 

»76)W1884(7ft»H^i«. 


Divide  6^1884  by  7876,  In  the  nonary  aoale. 


Here  7876  will  so  into  6T188  7  times  (observe  it 

oald  so  8  times  in  the  eUeimal  scale) ;  and  T876 

mulUpUed  by  7  giyes  61786,  this  b^lng  subtracted 


7001 


gves  a  remainder,  624^  to  which  we  bring  down 
e  next  digit,  4^  and  proeeed  as  in  eominon  divi 
•Ion. 


ypTa.— After  the  nnita'  figure  is  brought  down,  we  may  either 
Write  the  remainder  in  the  fonn  of  a  fhiction,  as  in  example  29,  or  we 
niay  place  a  point,  and  annexing  Os,  continue  the  division  as  in  the 
following  example. 

Observe,  this  point  is  called  the  decimal  or  denary  point  only  in 
the  decimal  system.    !■  every  other  scale  of  notation  it  takes  its 
name  from  the  system — thus,  in  the  duodenary  or  duodecimal  system 
it  is  called  the  duodenary  or  duodecimal  point,  in  the  senary  system 
the  unary  point,  &c. 

itXAHPUB  ff.~>Divide  n34667  by  0478,  in  the  duodenary  scale. 


OPUATIOH. 
XII.        XII. 

«478)M84667(m- 1«, 

768e« 
67899 

97897 
9M06 

lffil-0 
«47-8 

«45'90 
03-79 


*a 


liXlBCISX  87. 

1.  Holtiply  262  by  262,  in  the  eenary  scale. 

2.  Divide  Z^mi21  by  62<«,  hi  the  duodenary  scale. 


Ans.  122024. 

Ant.  62^«. 

Ant.  21212. 

.    .3^-.    .  ,     -  .    ocienary  SGsX%.        .dn*.  51117844. 

1.  Add  te«ethep  101, 1001, 1111, 1011,  1000, 1111,  and  10101,  in 
thtMiMrriMle.  ^n,,  101010ft 


8.  From  201210  take  102221,  hi  the  <emarv''scalei 
-ft.  stuupijr  utmv'k  uj  070,  in  xoe 


▲in.  41-44]  Dt701>lCliaL  MULTIPUOATIO*.  ^^S 

10.  Divide  1010100001  bj  100101,  in  the  7im^sct>lt 

Mt^        111     .  •^'M.    lOOlO  I  JJ.lur 

42.  All  the  methods  of  proof  given  in  Sec.  II  forTe 
fundamental  rnle.  in  the  common  Sale,  apply  ti  the  v^^ 
other  scales ,  but  it  must  bo  remember^  tUt,  inSZ 
prmcple  of  the  proof  by  nine,  for  multiplioat  on  Zm 

rf  ?he  Bc"2       """' ''"'  •  "'""'^  °"''  '«»«  «»°  t^«  '"d^ 

^^th.  xdixt.  !»,„«.  ,„,  a„,„,  „^.  ^  ^^^__^^_^^  ^ 

43.  Numbers  containing  digits  to  the  right  of  the  sen- 

886A649 
8714» 
1968516 

l(l-«8e886 


wiv  are  luur  lO  loe 

,  three  In  the  moltU 


AJL    nru    P^^^?CIMAL  MULTIPLICATIOif. 
-  **•  -^.iie  term  duodecimal  is  commonly  applied  toAa^ 
of  denominate  fractions  havine  1  foot  //JxE.      ^  *  ''^ 
c«5t.  measure)  for  their  unT^^       °°*  ^^''^''''  '^"^''^  ^' 

The  foot  is  supposed  to  be  divided  into  12  equal  narts 

TABLE. 
1^  fourthg'"'  make  1  third,  marked'" 
12  thirds  «     i  second,    «     '' 

12  secondi       «*    1  prime,     «     ' 
12prim«        «     lfoc4        ••ft 


I 


i 


144 


DtTODUCttiAL  MUttlPLlOATIOH. 


thw.  m. 


:16. 


\,  The  term  "  inch,"  BometimeB  used  in  this  table,  ia 
objectipnable,  corresponding  to  "prime"  only  when  the 
unit  is  a  linear  foot.  When  the  unit  is  a  square  foot,  the 
prime  is  ^  of  a  square  foot,  or  is  a  surface  12  inches  long 
and  1  inch  wide ;  when  the  unit  is  a  cubic  foot,  the  prime 
is  1^  of  a  cubic  foot,  or  is  a  solid  12  inches  long,  12  inches 
wide,  and  1  inch  thicic. 

*  v,*5:  ^/'  4£'ZrGi  represent  tb«  surfkce  of  «  rectangolar        A  b  o  d  X 

tab  eybwrfeet  In  length  and  ^/kr«e  In  breadth.  Now.  If X^ be 1 

divided  Into  four  equal  partfcand^-ff  Into  three  equal  parta.       # 

each  of  these  parts,  Ab,  be,  A  Ac,  will  be  1  foot  lone,  and  7      -^ P 

lines  ft*,  ee,  dm  are  drawn  through  b,  c,  and  d,  parallel  toAHl 
and  llnesyo,  lo  tbrough/and  /,  parallel  to  A£,  they  will  di- 
vide the  whole  surface  Into  the  small  figures,  Abe/,  bare,  &o. 
And,  since  Ab=il  foot,  and  A/=z\  foot,  A/ab  Is  a  agvare 


arm 
y  »  n 


I o 


Jbot^  likewise  is  each  of  the  other  figures,  6«ro,  oneS,  Ac.         Ifkem9 

« th-^*-;* Ji.®'****P*  5H**  ^H*^  *l*  "  """y  vertffftl  rows  of  these  square  feet 
as  there  are  linear  feet  in  AK  and  as  many  squares  in  each  row  as  there  are 

IL^/^o^?^^"  '^^'  *^'  *•  *^  "»*"  «»''•'  t^e  number  of  tguare  Aet  lu  the  aurfJS 
that^  *^*  """^  method  of  proof  would  apply  In  any  simUar  oaee,  It  appean 

The  area  of  a  rectangular  surface  ia  found  in  square  feet,  and 
fractions  of  a  square  foot,  by  multiplyittg  the  number  expressing  hwo 
many  linear  fett,  <fcc.,  there  are  in  the  length,  by  the  number  express- 
ing how  many  linear  feet,  dtc,  there  are  in  the  breadth. 

NoTp.— In  linear  meaanr#,  primes  are  linear  inches :  In  square  measure. 
MoondB  are  square  Inches ;  a-:'  In  cubic  measure,  thirds  are  cuMo  Inches. 

47.  The  example  l  ider  Section  43,  page  143,  is,  in 
eflfect,  equivalent  to  finaing  the  area  of  a  rectangle,  one 
side  of  which  is  43  feet  1'  4"  10'"  and  3""  long,  and  the 
other  6  ft.  1'  11"  10'"  long.  The  answer  may  be  tran». 
lated  265  sq.  ft.  10'  0"  8'"  11'"'  8'""  3"""  and  6'""". 

4v  1^^  j**""^"'  ^^^  number  to  the  l«ft  of  the  sepanitlnff  point,  is  a  number  In 
the  duodenary  scale.  In  order  to  read  It  In  common  terms,  we  convert  it  to  an 
equ  yaknt  number  in  the  decimal  scale  (Art  40),  and  thus  obtain  26&  It  is 
Obvious   hat,  since  the    rders  primes,  seconds,  thirds,  Ac,  form  a  series  of  num- 

digits  t    the  right  of  the  point   j  remali       .hey  are. 

Example.— Find  the  area  of  a  rectaigukr  oeUing  48  ift.  4'  7"  lonir 
by  20  ft.  11 '  10"  wide.  " 


orcBiTioir. 
XII. 
8T-4T 
18'«< 

8019^ 
naooK 

24<!08 
8747 


Here,  slAco  48  and  SO  are  numbers  In  the  common  soide, 
we  must  reduce  them  to  the  duodenary  scale  before  attach* 
iDg  them  bjr  the  point  tatjie  other  parts  of  the  numbers. 
We  thus  obtain  fpV  the  first,  87,  and  for  the  second,  la 
Alter  mulHpiyiag  and  point mg  off  four  places  In  the  pro- 
.°''^-Sl?l^A*°.^^  T^^^f  °^  thej.(Mnt_;  this,  reduced  to 

IBB  DviOWs 


48.  \ 

tiplicatio 


Write  I 
t/ie  same  d 

Multipi 
pHer  separ 

Write  t 
titles  of  th 
several  par 

NoTB.o 
of  the  prod 

Thus,  8" 
give  W\  &Q. 

This  is  c 
foet  produce 
primes,  prim 
fourths,  seooi 

EXAMPI 

OPBtAl 
48    4'   7" 
20  11    10 


8 

0 

1 

9' 

89 

9 

2 

R 

867 

7 

8 

m.tmtbtno  sq.  ft.  5-  o"  a-  id-'"  Ant, 


910    6'  0"  2' 

49.  Ir 

her  it  will 
— the  oulj 
reachiiig  tl 
carry  on  tli 
mer,  weca: 
anvi  afterw 
left  of  the  I 

50.  Pr 
cand  by  ev 
terial  wher 
however,  tc 
example,  w 
and  multip] 
and  the  loi 
mnltiplicati 


r  0 
i  n 


P 

Q 


Xt*>.. 46-47/  brODEClMAt  IITTl.TlPtKJATIo!?. 


W. 


,.  ^\  '^^®  common  arithmetical  rule  for  duodecimal  mul- 
tiplication IS  as  follows :— 

ftOLK. 

WVtVfi  <A«  multiplier  under  the  multipHcand  having  guajUitiea  of 
the  same  denomination  under  each  other  q^amniea  oj 

j>He^'^!pa!!te^^^  ^"^  *'^''*'  mu/ri;,/,ca;irf  by  each  term  of  the  multi. 

thl^'^i'ftr^'''^  ir)r«/«c/«  Mmfcr  one  another,  ,o  a>  to  have  quan- 
titien  of  the  name  name  tn  the  tame  vertical  column,  and  add  the 
meral  partial  products  together.  ^  una  im 

«f  ♦?J**'T^?'*r'*®"°«  *^®  ^<»°'  ^  ^»^e  no  index,  the  denomination 
of  the  product  of  any  two  factors  is  found  by  adding  their  iSer 

glre^Orr*;  '  ^"'  ^''  * '  *  ''• "  ^ ^'^^  '^^ ;  8  ft.  K  8  ft.  ^ve  6  rt. ;  9-  X 11 


t^^t.  _„  1      -■■•■""""1/  cAj^n-oseu,  lor  loe  ij 
fourthB,  seconds  into  thirds  produce  fifths,  Ac. 


I  seconds  into  seconds  produce 


ExAicptB  1.— Multiply  43  ft.  4'  7"  by  20  ft.  11'  10". 


oPCSATtoir. 

48    4    7" 
20  11    10 

8    0    1    9"'  10' 
89    9    2    6 

867    7    8 


«^Mll\t^^  10.  rnnltlplled  toother,  (dve  ns  70,  a-^d 
ad.ling  tholr  Indices,  we  see  that  the  product  s  so 
many  fourths-70";  are  equal  to  10  "■  to  set  dowS 
S^'ia-  S-^"    ^"^ *' **  1<*"=^"  and  0"  nukS 


910    6'  0"  a  "  10""  • 

W^?'  .f°  ^^"'^^^^ng  this  example  with  thej  revious  num- 
ber it  will  b.  seen  that  the  two  methods  very  closely  a^rf  e 
—the  ODi^  uifference  being  that,  in  the  latter  method  unon 
reachiiig  the  units  or  feet,  we  drop  the  duodecimal  scale  and 
carrvon  the  process  m  th  :  decimal  scale,  while,  in  the  for. 
mer,  ^e  carry x)n  the  whole  process  in  the  duodecimal  scale, 

Tft  nJ^r""*'^'  !'^''''  .*^^^  P*^^  ^^  *^^  expression  to  the 
lett  of  the  separating  point  to  th.  common  or  decimal  scale. 

o.^C  ^'■^'^'^^^  we  multiply  every  part  of  the  multipli- 
cand  by  every  part  of  the  multiplier,  it  is  perfectly  imma. 

«ZT'  to  commence,  not  as  we  have  done  in  the  last 
example  with  the  lowest  denomination  of  both  multiplier 
and  multiplicand,  but  with  tho  li:n.l,oc.f  ^f  *u .  .  ..i.-S- 

and  the  lowest  of  the  multiplicand.  Hence  duodecimal 
multiphcation  is  frequently  called  Cross  Multiplication. 


14^ 


DuaDSotMAi  inrtTiPLiOATioir. 


titaotitt 


IbCAMPtM  2.— Multiply  8  ft.  2'  1"  4'"  by  1'  8"  T" 

...  07IBATI0V. 

8  ft.  8'    T"    4"' 
1     8     T 


8     8     T     4'" 
•     T    10      0'"" 
1    10     6      8       4 ' 


4"    8"    1'"  8""  8 4"""  AlU. 

ExBRcisx  88. 

1.  Multiply  4  ft.  r  6"  10'"  by  9  ft.  1'  11"  n'". 

„  ,  .  .  Am.  44  sq.  ft.  9'  1"  8"'  0""  5'""  2'""'. 

2.  Multiply  19  ft.  10'  8"  byll  ft.  2'  7".   Am.  222  sq.  ft.  8'  0"  8'"  9"" 
8.  Multiply  9"  7'"  4""  by  7'"  8""  11'"". 

^ras.   6""  10""'  4'""'  ll'"""  Qiiiiiin  aiiiiinn 

4.  How  many  square  inches,  &c.,  are  there  in  a  sheet  of  paper  94  inches 

u   _«n<l.*^»nches7"4"'wide?  ^m.*  4'6"8"' 6""or64H8q.inche8. 

0.  What  18  the  superficial  contents  of  a  sheet  of  glass  whose  length  is  7 

ft.  4  11"  and  breadth  8  ft  2'  2"  ?  Am.  23  sq.  ft.  6'  9"  7'^  10"". 

61., The  Solid  contents  are  found  by  multiplying  to- 
gether the  length,  breadth,  and  thickness. 

Example.— How  many  cords  of  wood  are  there  in  a  pile  79  ft.  8 
laohes  long,  4  ft.  2  inches  wide,  and  7  ft.  11  inches  high? 


OPJBBATIOK. 


VUUT  atlTHOD. 

t7-8 
4-8 

1184 
8268 

287-04 
7-« 

2t4848 
141774 

1^0.  sark  In  ooraai^l«2«'«88(18'd4460  dtktdetiarv 
<8  =r 

Zr      SOIIHt  com.  scale. 

76« 

714 

64-0 

8-68,  «<k 


BEOOKD  mCTHOO. 
79     8' 
4    8 


18    8    4" 
818    8' 

881  11'  4" 
7  11' 

804    8'  4"  8" 
2823    T  4" 

2627  10'  8  "  8'"-»-128. 
(uatnberoffLincord) 
=20if  HI  cordm  An». 


•A+ifi+TAt,  Ac,  of  •  tquar»fo<a. 


Atte.6i,k] 


■  -  •.  ■  *  *A'rjL-iu,i.,,^,t^:^jf,;„  ■  ,• , , . , . 


£XERCI8K  39. 


147 


1.  Multiply  together  16  ft.,  1  ft.,  i  ft  2',  and  8' 

8.  Ho^..„,  oord,  of  wood ..  a  pUe  .0  a  lo^'Ti  17^^A  ?" 

Ana.  83760  bricks. 

i-Ac^ShT^^^^  Ac,  by  feet. 

•^"""P  Jind  pence.    The  answer  is  ver'lsimplo         ^  *  **  P''°°®  ^^  P"«°<^«J 
r'^y^^^^y'^^steZi^^^^  ""l--  'eet  we  merely 

linear  feet  in  oSe^ide;  and  t1,n&er^^^^^^^ 

n>erl,f™^SyJ,%'i-£^^^  seconds,  Ac,  we  are 

nominators:  and  wiien  we  say  that /JJS  rnnu/nW  ^^  or  powers  of  12  forde- 
prime^  multiplied  by  secS  gfJe  Jfflf  &p  Si  ^V^«'"«'^«,  srtve  «kc«A«/ 
duct  of  any  two  of  thlse  fracKis  a  fraSn  hi"  J®  simply  mean  that  the  pro- 
er  of  12,  which  power  is  iStSd  by  tht  sum  ifi"^/",^*  denomlnatora  pow* 

It  is  hence  obvious  that  SecWm?/I?^^l•*^1  '""^'i^*  «'*'>«  fectors. 
ever  to  the  idea  that  money  m"»y  beTilSeS't^Snty?'^'  ""  '''^^''  ^'^** 


1, 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
IS. 
18. 
14. 
10. 


QCESTIONS  TO  BE  ANSWERED  BT  THE  PUPIL. 

What  Is  tho  muMpls  of  a  number?  (2) 

what  Is  an  integer  f  (8) 

Of  how  many  kinds  are  InteRorsf  (4) 

What  s  an  even  number  ?  &i  ' 

What  is  an  rt<W  number  ?  (6) 

wu  f  *  *  P^^^  number  ?  (7) 

What  is  a  composUe  number  ?«> 

What  are  the /lictor*  of  a  number?  (9) 

u^h!^  I     *'*^®'"  "*™^s  "<*  &«*••"  known?  (10) 

W  hat  is  a  common.  mj>n,ii,o>^  ^f  .„,„  ,..  _-^*"'      .       .  ,^  . 

a™  a    S±l",r^'"KP''°«^  ««'«'  other  ?  ?12)        '  ^^^' 
Wh/t  ^^^''*®  numbers  prime  to  each  other  t  (12) 
w  nat  ara  eotnmttimirablt  nnmbers  ?  (18) 


i4d 


QutisTtoisrd. 
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16.  What  are  incommeneurtible  iramben  ?  (14) 

17.  What  is  a  «9'uar0  number?  (15) 

18.  What  l8a(n»&«narober?(16)  ;; 

19.  What  i&iper/wst  number  1*  (17)  ' 

20.  Mention  sume  perfect  numbers.    How  do  all  norftect  numbers  terminate? 

(17) 
$1.  What  are  amicable  numbers?    Mention  some  amicable  numbers.  (18) 
*22.  What  is  meant  by  the  properties  ofnumberu  t  (19) 
28.  What  is  the  sum  of  two  or  more  even  numbers  ?  (19-1.) 
24.  What  is  the  difference  of  two  even  numbers  ?  (I9-II.) 
26.  What  Is  the  sum  of  8,  6,  7,  Ac,  odd  numbers?  (l»-lVj 
26.  What  is  the  sum  of  2,  4,  6,  8,  &c,  odd  numbers?  (19- V.) 
iT.  What  is  the  sum  or  difference  of  an  odd  nnd  an  even  number  ?  (19-VI.) 

28.  When  is  the  product  of  any  number  of  factors  even  ?  (19-IX.) 

29.  WLeh  is  the  product  of  any  number  of  factors  odd?  (19-XI.) 

80.  When  will  a  number  measure  the  sum,  dU'erence  and  product  of  two  num- 

bers? (19-XIII.) 

81.  If  the  number  9  be  tnnltipUed  by  any  si'  gle  digit  to  what  is  the  sum  of  the 

digits  in  the  product  equal  ?  (19-Xyi.) 

82.  By  what  is  any  number  ending  in  0  divisible?  19-XIX,  &e.) 
88.  By  what  is  any  number  endi  g  in  5  divisible  ?  (19-XXJ 

84.  By  what  is  any  number  ending  in  2  divisible  ?  (19-XIX.) 
86.  When  is  a  number  divisible  by  4:-  (19-XXILJ 

86.  When  is  a  number  divisible  by  8  ?  (19-XXiII.) 

87.  When  is  a  nuniber  divisible  by  9?  (19-XXIV.) 

88.  When  is  a  number  divisible  by  8?  (19-XXV.) 

89.  When  is  a  number  divisible  by  11  ?  (19-XXVI.) 

,    40.  Shew  that  every  compoiiite  number  may  be  resolved  into  prime  ihctors.  (19« 
\  ,  XXVII.) 

\  41.  Show  that  the  least  divisor  of  any  number  is  a  prime  number.  (19-XXVIII.',, 
43.  With  what  digits  must  all  prime  numbers  except  2  and  5  terminate  ?  (19- 
XXXI.) 

48.  How  do  you  find  the  prime  numbers  between  any  limits  ?  (20) 
44  What  is  this  process  called  and  why?  (20) 

45.  When  it  is  required  to  ascertain  whether  a  given  number  is  prime  or  not, 

what  is  tlie  first  thing  we  do  ?  (20) 

46.  When  we  try  the  primes  of  ti*'a  i.  ble  as  divisors,  which  is  the  highest  we 

need  use  ?  (20) 

47.  Why  is  it  unnecessary  to  try  any  divisor  greater  than  the  square  root  of  the 
'•^  ti umber?  (20) 

/48.  How  do  we  resolve  a  composite  number  into  its  prime  factors?  (21) 

49.  Bv  what  numbers  can  a  ritmpdsite  number  be  divided  ?  (21-Note.) 

60.  What  is  the  rule  for  flndinc  all  the  divisors  of  a  number?  (22> 

61.  Hriw  do  we  And  simply  hmc  many  divisors  a  number  has?  (28) 

62.  What  is  the  greatest  comm<»n  measure  «if  two  or  more  numbers?  (24) 
68.  How  da  we  find  a  common  measure  of  two  or  more  numbers?  (2b> 

64.  How  do  we  find  the  greatest  common  measure  of  two  numbers?  (26) 
66.  Prove  the  rule  in  Art.  26. 

66.  How  do  we  find  the  G.  C.  M.  of  three  or  more  numbers?  (27) 

67.  What  is  the  second  method  of  fli  ding  the  G.  C.  M.  ?  (28) 

68.  Upon  what  principle  does  this  method  rest?  (28) 

69.  What  is  a  common  multiple  of  two  or  more  numbers  ?  (29) 

60.  What  is  the  least  common  multiple  of  two  or  more  numbers?  (80) 

61.  Give  the  first  rule  for  findingthe  I.  c.  m.  of  two  or  more  numbers.  (81) 

62.  Give  tlie  second  rule.  (82)    What  is  the  reason  of  this  rule?  (32) 

68.  Give  the  most  convenient  and  expeditious  rule  for  finding  the  1.  c.  m.  of 
several  numbers.  (83) 

'jTi      TT  ;it^v  f-r?  itJTmnv  v^    -«--:.   ,.»...—,  ...   ........  -,.  —  .,^. -«-.,,,  ,,.   ..,.»«9v. . 

65.  How  do  we  read  numbers  in  dilBferent  scales  ?  (86) 

66.  Express  the  number  284218  quinary  as  in  Art  86. 

67.  What  does  the  expression  10  alwa/a  repr«MQt?  (87) 
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minate  f 
(18) 


VI.) 

vo  nam- 
tn  of  the 


bors.  (lO' 

XVIII.. 
ite?  (19- 


(81) 
c.  m.  of 


M  JS?V^  *'*  ktebest  digit  used  in  any  scale?  (88) 

If  X*"**  *''*'  duodecimals  ?  (44)  proveq  r  (4i) 

M  wfc*/}*®  **y®  "^  dQodeoimals.  (44) 
T«.  What  is  a  prime  ?  (46) 

Ts!  wZf  ^..*'l?  ""V^a  rectangular  surfiice  found ?  (46)       ' 

T9  How  m.i  ♦t  '"'^  ^'i'^  «luodeciuial  multiplication  ?  (48) 

^'-  ""ToSS  ?'(48r    '  ^"''°'  «>«  <i«»«»l«^»tloi»  yjS  product  be  concisely 

§?'  S!!1"/"k  !"!,'**  contents  found  ?  (61) 

EXSROISE  40, 

MISCELLANEOUS  EXERCISE. 
On  preceding  rulei, 

B.  Divide  79-842  by  00006378. 

7  wE  ?!?*?*  '""  l'*«"  in  Komwi  numerals. 

•  rX^MiV^  Ia».'o^>''  ^"-  -• '''  ^^'  ^' «». 

8.  Ijive  all  the  readings  of  876-342. 

9.  Multiply  64276-8427  by  9999998000. 

1  >•  Sr.«  SJo  f  S  **  P'^*  ^^""t'era  less  than  200. 
ill"  w?  .*?  f u  ^^^^^-  ^^-  *°  <lo^^r8  and  cents. 

•  Ive'ail  tt  rt?  *"•  1  f 'T'  ««^'  37800  and  86100? 
IK   w2  ^        readings  of  6  yards  3  qrs.  3  nails  2  inches 

16.  iww  the  following  numbers— 

,o.«?J3^^^200401-000000070402 
184900101000100100-000200020002 
4^0000000002000700000000000278 


35      "^ 
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17.  Add  together  £178  168.  4fd.,  £97  16s.  ll^d.,  £698  198.  llfd., 

£216  lis.  9id.,  JE678  Ha.  7id.,  £197  ISa.  llfd.,  £117  68,  6d,, 
and  £91  Is.  l^d. 

18.  What  are  the  prime  factors  of  276000? 

19.  Multiply  6  ft.  2'  7"  9'"  10""  by  18  ft.  11'  11"  11"'  7"". 

20.  Divide  7<e9'047  by  718^96  in  the  duodenary  scale. 

21.  What  number  in  the  common  scale  is  the  greatest  that  can  be  ex- 

pressed by  seven  figures  in  the  Cjnaternary  scale  ? 

22.  What  number  in  tlie  common  scale  is  the  least  that  can  be  ex- 

.  pressed  as  an  integral  number  by  five  figures  in  the  oetenary 
scale? 

28.  Reduce  74002702  square  inches  to  acres. 

24.  What  is  the  least  common  multiple  of  240,  780, 1620,  and  1728? 

26.  Divide  $7894*16  among  8  men,  4  women,  and  6  children,  so  that 
each  woman  shall  have  twice  as  much  as  a  child  and  each  man 
6  times  as  much  as  a  woman.    What  is  the  share  of  each  ? 

26.  What  are  the  greatest  and  least  integral  numbers  in  the  common 

scale  that  can  be  expressed  by  10  figures  in  the  binary  scale  ? 

27.  Divide  729  yds.  8  qrs.  8  na.  1  in.  by  7  yds.  1  qr.  1  na.  1  in. 

28.  Multiply  762-4978  by  68*428.  , 

29.  From  728426  take  988-9126141. 

80.  From  129  lb.  take  68  lb.  4  oz.  7  drs.  2  sor. 

81.  What  are  the  divisors  of  1064  ? 

82.  How  many  yards  of  carpet  2  ft.  7  in.  wide,  will  be  required  to 
cover  a  floor  80  ft.  6  in.  lon^  and  20  ft.  11  in.  wide  ? 
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VUl8aR  and  decimal  fractions,  Ac. 


1.  A  fraction  is  an  expression  representing  one  or  more 
of  the  equal  parts  into  which  any  quantity  may  bo  divided. 

2.  It'  a  quantity  he  divided  into  2, 5, 9,  or  84^  <&c.,  equal 
parts,  then  one  of  these  parts  is  called  one-half,  one-fifth^ 
one-ninthf  or  one'thiriy-fourtk,  <fec.,  as  the  case  may  be. 


one-half  is  written I 

one- third  Is  written i 

one- fourth  is  written J 

one-fifth  is  written | 

on'e-niuth  is  written | 


written  ylg 


one-hundredth  is 
one-sixty-eighth  is  written  Vi 
eleven-seventeenths  is  written 


3.  The  division  of  one  number  by  another  may  be  in- 
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^icated  in  three  diflTerent  ways,  viz :  by  using  the  full  sien 
of  division,  4-,  or  either  of  its  parts,  — ,  or  : 

Now  the  last  of  these,  viz :  Jyi  is  a  fraction,  and  so  in 
every  other  case,  a  fraction  indicates  the  division  of  one 
number,  called  the  numefator^  by  another  number,  called 
the  denominator. 

4.  In  a  fraction  the  number  below  the  line  is  called  the 
denominator,  because  it  indicates  into  how  many  equal 
parts  the  unit  is  divided,^i.  e.,  it  tells  the  denomination 
ot  the  parts.  The  number  above  the  line  is  called  the  nu- 
merator,  because  it  numerates  or  tells  how  many  of  these 
equal  parts  are  to  be  taken.     (Art.  2) 

B.  The  numerator  and  ^nomjinator  are  called  the  terms 
of  the  fraction.  jC  \ 

6.  Since  every  fraction  expresses  the  division  of  the  nu- 
merator by  the  denominator,  it  follows  that>— 

^    The  w/w&of  the  fraction  is  the  quotient  obtained  by 
aividmg  the  numerator  by  the  denominator. 

7.  Hence,  Ist.  When  the  numerator  is  less  than  the  de- 
nominator, the  value  of  the  fraction  is  less  than  1. 

2nd.  When  the  numerator  is  equal  to  the  denominator  the 
value  of  the  fraction  is  equal  to  1.  ' 

3rd.  When  the  numerator  is  greater  than  the  de^nominator 
the  value  of  the  fraction  is  greater  than  1  * 

8.  From  (Art.  6)  and  (Arts.  79-84,  Sect.  II.)  it  is  mani- 
fest that — 

1st.  Multiplying  the  numerator  of  a  fraction  by  any  num- 
ber multiplies  the  fraction  by  that  number. 

2nd.  Multiplying  the  denominator  of  a  fraction  by  any 
number  divides  the  fraction  by  that  number. 

3rd.  Multiplying  both  numerator  and  denominator  of  a 
fraction  by  the  same  number  does  not  affect  the 
value  of  the  fraction. 

4th.  Dividing  the  numerator  of  a  fraction  by  any  number 
divides  the  fraction  by  that  number. 

5th.  Dividing  the  denominator  of  a  fraction  by  any  num- 
ber multiplies  the  fraction  by  that  number. 
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6t]it  Dividing  both  nnmerator  and  denominator  of  a  frac- 
tion by  the  same  number  does  not  affect  its  value. 
'     9-  Fractions  are  divided  into  two  classes : — vulgar  and 
decimal. 

10.  A  Decimal  Fraction  is  a  fraction  in  which  tlie  de- 
nominator is  1,  followed  by  1  or  more  Os. 

11.  All  other  fractions  are  called  Vulgar  or  Common 
Fractions. 

Kora.— The  word  vulgar  Is  here  used  In  the  sense  of  common. 

12;  There  are  six  kinds  of  vulgar  fractions— ^qpcr, 
improper^  mxed,  simple^  compoundy  and  complex. 

13.  A  Proper  Fraction  is  one  in  which  the  denominator 
is  greater  than  the  numerator. 

A  Proper  Fraction  may  also  be  defined  to  be  a  fraction  whose  value 
is  less  than  1. 

Thus  H,  },  A,  III,  vft, ,%  are  proper  fracUona. 

The  following  diagrams  represent  wn*/y,  seven-seventhsy 
and  the  proper  fraction,  five-sevenths. 

__1  ^1        1   Ai^.l  f 


J      Unity. 


The  Terjr  faint  lines  indicate  what  t  wants  to  make  It  equal  to  ontty  and 
identical  v>m  f  In  the  disgrums  wbieh  are  to  follow,  we  shall,  In  this  manner 
generally  subjoin  the  difference  between  ihe  fraction  and  unity. 

The  teacher  should  impress  on  the  mind  of  the  pupil  that  he  might  bare 
chosen  any  other  unity  to  exemplify  the  nature  of  a  fraction. 

14i  The  following  will  show  that  ^  may  be  considered 
as  either  the  4  of  1  w  the  f  of  5,  both — ^though  not  identi- 
cal— being  perfectly  eg^ual 

\  of  6  units. 


1 

-♦e 

• 

Unity. 


f  of  1  unit. 


:  i 

i. 

In  ote  case  we  may  suppose  that  theflve  parts  helong  to  but  1  unit ;  in  fh9 
other,  that -each  of  the  five  b«loDg8  to  different  units  of  the  same  Und, 
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Lastly,  f  may  be  sappoeed  as  tb«  \  of  one  unit  Ats  times  as  Iako  m  the 
fonner;  tbo*—  •       "*" 


I  of  1  unit 


I  of  6  nnitiL 


equal  to 


U 


15.  An  Improper  Fraction  is  a  fraction  whose  deno- 
minator is  not  greater  than  its  numerator. 

An  Improper  Fraction  may  also  be  defined  to  be  a  fraction  whose 
value  ia  equal  to  or  greater  than  1. 

Thus,  t,  V,  I,  n.  ^,  HI.  S,  !f,  Ac,,  are  Improper  ftactlous. 

16.  A  Mixed  Number  is  a  number  made  up  of  a  whole 
number  and  a  fraction. 

Thns,  16|,  198^,  If?,  999*,  6.^,  2i,  Ac.  are  mixed  numbers. 

17.  An  Improper  Fraction  is  always  equal  either  to  a 
whole  number  or  to  a  mixed  number.  The  following  will 
exemplify  an  im|H-oper  fraction,  and  its  equivalent  mixed 

number : 

lifii 


I     Unltyi     I 


Unity     -t-  f 

TT 


I 


t^ 


18.  A  Simple  Fraction  expresses  one  or  more  eaual 
parts  of  unity.  ^ 

Thus,  f  I,  I,  ff,  I,  Jl*  &a,  are  simple  fractions. 

19.  A  Compound  Fraction  expresses  one  or  more  equal 

fraction. 

TboB,  I  off,  J  <tf  I  off!  of  f  of  ip,  &&,  (^  compound  fkaotloiM, 


# 


1i«ir-r      -    -■-'  -*--^--     4«*il 


.A,%.nn.-  *it.*-<^sf^  ..^r*^ 
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20.  t  of  I  meftiii,  not  the  foaroniuths  of  unitr,  bat  th«  fonr-nintbs  of  the 
three-fourths  of  anitv  —that  i^  unity  being  divided  Into  four  parts,  three  of 
these  are  to  be  divided  Into  nine  parts,  aua  then  four  of  these  nine  are  to  be 
taken;  thus— 


} 


Note.— The  word  "  of''  placed  between  the  several  parts  of  a  compound 
firaotion,  is  equal  to  and  maybe  replaced  by  x ,  the  sign  or  multiplication. 

21.  A  Complex  Fraction  is  one  having  a  fraction  or  a 
mixed  number  in  its  numerator  or  denominator,  or  in  botlu 


i    A     8 
Thus,  -,    -, 


t      H       f  ,  7* 


,  Ac.,  are  oomplex  fractions. 


I     7      A    A    ISA    21f    i 

I  '* 

Note. — means,  that  we  are  to  take  the  fourth  part,  not  of  unity,  bat  of  the 
4 
f  Of  unity.    Thia  will  be  exemplified  by— 

I 


t 

Hnj-. 

1 

1 

22.  Since  fractions,  like  integers,  are  capable  of  being 
increaised  or  diminished,  they  may  be  added,  subtracted,  &c, 

23.  Every  integer  may  be  considered  as  a  fraction 
having  unity  for  its  denominator. 

Thus,  13  may  be  written  V ;  «.  f ;  29,  J^,  Ac, 


REDUCTION  OF  FRACTIONS. 


24.  Since  (Art  8)  multiplying  both  numerator  and 

nATlf»mi'n«fcf/\i»  Inxr  f  riA  aumtx  y% »i tv* K£kt»  Anna  rir\f   ol+/i*»  ♦!*#*  waIi-sa 

of  the  fraction,  we  may  reduce  an  integer  to  a  fraction 
having  any  proposed  denominator,  by  the  following : — 


,»u|.«     k(»W-M<i*M|i**W^  0*''-  • 


.   k.    .•iV***-    A^fX^ 
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RULI. 

TFrtVe  )?A«  intearal  number  in  the  form  of  a  fraction  having  I  for 
iia  denominator.  (Art.  28.) 

And  multiply  both  nvmerator  and  denominator  of  the  revulting 
txpresaion  by  the  proposed  denominator.  (Art.  8.) 

Example  1. — Reduce  16  to  a  fraction  having  11  for  its  denomi" 
nator, 

Example  2.>-Reduce  173  to  a  fraction  having  81  for  its  denomi< 
nator. 

178=ipxH=Hf. 

EXKRCISE  41. 

1.  Beduce  29  to  a  fraction  having  12  for  its  denominator.  Ans.  V/« 

2.  Reduce  243  to  a  fraction  having  3  for  its  denominator.    Ans.  ^|*, 
8.  Reduce  7,  23,  and  101  to  fractions  having  18  for  denominator. 

Ana.  H,  »)tt^,  4V^. 

4.  Reduce  4,  37,  126,  73,  and  1007  to  fractions  havmg  101  for  de- 

nominator. 

5.  Reduce  204,  7011,  and  1999  to  fractions  having  207  for  denomi- 

nator. 


26.  Let  it  be  required  to  reduce  the  mixed  oumber  8^  to  an  Improper 
fraction. 

Sy\  is  equal  to  the  whole  number  8,  and  the  fraction  A,  and  by  (Art  24  ) 
8=f|,  therefore  8^=11 +A=H- 

Hence,  to  reduce  a  mixed  number  to  an  improper  frac-« 
tion,  we  deduce  the  following — 


.   RULE. 

Multiplying  the  whole  number  by  the  denominator  of  the  fraetiony 
to  the  product  add  the  given  numerator  and  place  the  mm  over  the 
given  denominator. 

Example  1. — Beduce  73^  to  an  improper  fraction. 

OPBRATIOK.       ExpLAMATTON.— We  multiply  the  whole  number,  78,  by  9  and 
78i  add  in  the  numerator,  4.    Thla  gives  us  661,  which  we  wnte  over 

9  the  Kiven  denominator.  9,  and  the  resulting  ilraction,  i»i.  is  the 

—         Improper  fraction  sought. 
*4i  Ane. 

Example  2. — Reduce  276^  to  an  improper  fraction. 


IM 
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.    l8»oi.IV. 


1.  Itednce  t1)6  inixe^  numbers,  78i^,  18-t^,  and  128^^  to  improper 

fractions.  Am.  HF,  W.  and  -m*, 

2.  Bedace  the  mixed  numbers  884|,  678^^,  4V92iV,  and  668A  to 

4n«.  ^«J",  H¥-.  ^H^,  and -^A. 


improper  fraotions. 


26.  Since  every  fractieu  indicates  the  division  of  the 
numerator  by  the  denominator — to  reduce  an  improper 
fraction  to  a  mixed  number,  we  have  the  following — 

BULK. 

Divide  th'i  numerator  hy  the  denominator  and  the  quotient  will  be 
the  required  mixed  number. 

Example  X. — Reduce  *?*  to  a  mixed  number. 

4^=204-1-7=89  M««. 

BzAiiPU  2. — ^Reduce  "/Jjti  to  a  mixed  number. 
.   mtit-n=im^  Ana. 

EXBROISS  48. 

1.  Reduce  the  improper  fractiong  ^3^,  *^|a,  and  ^^^  to  mixed 

numbers.  Ans.  31-,<j,  4li%,  and  IQ-n^j. 

2.  Reduce  the  improper  fractipng  ^^,  ^If^,  and  ^^f ^  to  mixed 

numbers.  ^n<.  88^^,  158^)  and  78, 


27.  To  reduce  a  fraction  to  its  lowest  terms— 


RVLB. 

Divide  both  terms  by  their  greatest  common  measure. 

Tb's  is  simply  dividiog  both  tertns  by  fbe  same  number— which  does  not 
affect  the  value  of  the  fraction.    (Art  &) 

The  greatest  common  measure  may  be  found  by  (Art. 

26,  Sec.  III.)  or,  very  frequently,  by  inspection. 

Example  1. — Reduce  ^|^  to  its  lowest  terms. 

Greatest  common  measure=26.    Dividing  both  terms  by  25 ;  |f=}  Ane. 

ExAMPtK  2. — Reduce  \\%  to  its  lowest  terms. 

Greatest  common  measure  of  126  and  IVi—IK 
Dividing  both  terms  by  18  we  get  iff =i  Ana. 


EXSRCIBK  44. 

1.  Reduce  -gW-o  to  its  lowest  terms. 
%,  Reduce  ^^%  to  it8  loWcBt  t^rw, 


Ane.  TTTT' 


Aii«B.  2649.] 


ftfetfUOTioil  O^  FfeAOTtOKd. 


Hf 


8.  Reduce  Um  and  fJJ  to  their  lowest  terms.  Ans.  4  and  ♦. 

4.  Reduce  f f f  jf,  VVA  And  Jf  J^  to  their  lowest  terms. 

^nt.  H.  ^,  and  f  gf  |. 
28.  /n»/«arf  o/  dividing  both  tutna  by  their  greatest  common 
measure  m  may  divide  both  by  any  common  nuemtre.  We  thus  re- 
duce the  fraction  to  lower  terms^  and,  continuing  the  division  as  long 
as  the  terms  have  a  common  meamre,  we  shalfjincdly  have  reduced 
the  fraction  to  its  lovoest  terms. 

Note.— It  is  advisable  to  commit  to  memory  the  properties  of 
nurabere  given  in  Art.  19,  Sec.  Ill,  from  XVIII  to  XXIV. 

Example  1.— Reduce  UUU  ^  its  lowest  terms. 

dividing  by  10.  (XXI.  of  Art  19,  See.  III.) 
,  dividing  by  8.  (XXIII.  of  Art.  19,  Sec.  III.) 
y  dividing  by  9.  (XXIV.  of  Art  19,  8fto.  III.) 
J  dividing  by  8.  (XXV.  of  Art.  19,  Sec.  III.) 

Example  2.— Reduce  ^^  to  its  lowest  termdi 
Ull  dividing  by  5.  (XX.  in  Art.  19,  Sec.  III.) 
=  fff  dividing  by  9.  (XXIV.  in  Art  19,  Sec.  III.) 
=    U  <livi(ling  by  8,  (XXV.  in  Art  19,  Sec.  ULf 
=    \l  Ana. 


EXERCISK  46. 

i.  Redube  ff  ^  to  its  lowest  terms. 

2.  Reduce  ifM^TT  to  its  lowest  terms. 

3.  Reduce  If^fiM*  to  its  lowest  terms. 

4.  Reduce  tV^/s  to  its  lowest  terms. 
6.  Reduce  ^,  V^^  and  \m%  to  their  Idtest  terms. 

-4»M.  tV,  iWr,  and  ^^ 


An9.  f. 


29.  To  reduce  frictions  of  different  denominators  i(J 
equivalent  fractions  having  the  same  denominator— 

nrLii. 

Multiply  each  numerator  oy  all  the  denominatorn  except  its  mm 
for  a  new  numerator,  and  all  the  denominators  together  for  a  new 
denominator, 

«„«Sk*  merely  multiplying  both  linmerator  and  dettoralnator  of  each  frac- 
«onJ^^,i„ti'"?l''5"i'?!l*^'  ''**•  ^^^  product  of  all  the  otbei  denomlnatorB.  and 
consequently  (Art  8.)  it  does  n-  ^  alter  the  value  of  the  fraction. 

Example  1.— Reduce  f,  f  f  and  f  to  a  common  dcaomiaator. 

fl  X 11  y  9:=2d?s;lst  nniT!Ar£ti>f. 

7x  4x  9=262:s2nd  numej-ator. 

6x  4  xll=220=8rd  numerator. 
_«  4  X 11  x9c=396:=Conamon  denominator. 

1  nerefore  the  equivalent  fraction^  are  i|2,  |||,  and  J||. 


f] 


•u«>v>' 'I*"  oM"^'-* : 


158 


BEDITOTION  OF  PBAOTIOKfi. 


tSaor.  It. 


EzAMPLf  2.— Reduce  i,  |,  ^,  and  ^  to  equiyalent  fraotiomi  hay- 
ing a  common  denominator. 

1 X  6  X  7  X 11  =88&=:lat  namerator. 
8x8x7x1  li^468=8nd  nntn«rator. 
4  X  9  X  5  X  21=440=8rd  nu tnerator. 
9  X  8  X  6  X  7=680=4th  numerator. 
3  X  5  X  7  X  ll=77U=:con)tnon  denominator. 
And  the  equivalent  fraotlons  are  f f},  HI  Hi  *nd  H§- 


fixsacist  4d. 

1.  Reduce  |,  4^,  f ,  |,  and  -^  to  equivalent  fractions  iiaving  a  common 

denominator.  ^n«.  HIB,  HHft.  fH««,  ii^ift,  i^W*;. 

2.  Reduce  i'V>  tI?  and  Y>f  to  fractions  liaving  a  common  denominator. 

„,,,.,     ,  ^ns.  mh  mi  i^M. 

8.  Reduce  f ,  tV,  rsf  t  *nd  t  to  fractions  having  a  common  denomi- 
nator.  Ans.  \mh  AW",  iWi^,  iW^,  and  ,W(V. 

4.  Reduce  f^y  f ,  and  V^j  to  a  common  denominator. 

.4n«.  t6(51,^,  tI^,  and  T«y^-. 
6.  Reduce  %,  |,  ^,  and  ^\  to  a  common  denominator. 

„  ,       .        ,  Ans.  UH.  iH«,  iSIS,  and  ^1% 

6.  Reduce  f ,  f ,  f ,  and  ^  to  a  common  denominator. 

Ans,  m.  if*,  m,  and  |^. 


30.  To  reduce  fractions  to  equivalent  fractions  having 
their  least  common  denominator — 


RVLK. 

Mnd  the  least  common  mtUtiple  of  all  the  denoininators.  (Ard 
88,  See.  III.) 

Multiply  both  terms  of  each  fraction  by  lite  quotient  obtained  by 
dividing  this  least  cwnmon  multiple  by  the  denominator  of  that 
fraction. 

This  is  merely  multiplying  t>oth  terms  by  the  same  quantity,  as  in  Art.  20; 

Example  1. — Reduce  i,  -A,  f»  and  -^  to  their  least  common  de- 
nominator. 

The  least  oommon  multiple  of  4, 12,  8,  and  16,  is  48. 

Multiplying  both  terms  of  the  Ist  fraction  by  12  (i.  e.  i^-)  it  becomes  >A. 

U  ti  u  n— J  u  v^      A    H     ^     4.n\  ti    \ oa 

vj     T  \ik  a.  Yji  J-.   L.-ct;vti;r 


8rd       "      by  16  (1.  e  -V)  »t  becomes  Jl 
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The  lea 

Themu 
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1.  Re  luce 

2.  Reduce 

8.  Reduce 
nomix 

4.  Reduce 

tor. 
6.  Reduce 
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1.  Reduce 
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31.  Let 

We  gpt 
11  by  17  (An 
ve  multiply 

Thentfoi 

Hence 
We  deduc 


4th 


r 


by   8  (i  e.  fi)  it  becomns  |J 

The  equivalent  fhustions  having  their  least  common  denominator,  ar« 
therefore  it  tt,i!,MdU. 


*^UM»,iMiiiu^.,,M^  «W»:'i.-»  JW.it4*»«wc  «(• 


i»M.iO-«l.f 


ItBDirOnON  OF  ^BAOTIONS. 


l5d 


W*. 


ExAMPLi  2.— Reduce  f  W,  H,  H,  it,  and  J  to  their  leMt  oom- 
mon  denominator. 

The  leut  ooramon  maltlple  of  6, 11, 90, 44, 66,  and  4,  is  220. 

The  maltiplier  for  both  terms  of  the  first  ft-octlon  Is  1|b=44,  for  seconJ, 
W=30;  for  the  third,  W=ll;  'of  *»»»  fourth,  W=6;  for  the  flfth,  VV=4; 
and  for  the  sixth,  >]9s66. 

MoKiplyinK  by  thsM  aamh«n,  we  obt»in  Hh  H»,  lU.  H».  /A.  wd  m  fot 

the  required  f^aotlons. 

EZIROISB  47. 

1.  Re  luce  ^,  |,  f,  f ,  and  -jV  to  their  least  common  denomit    p;^ 

2.  Reduce  ^fr,  |,  ^,  |f,  and  i|  to  their  least  common  denomina:^^ 

„  p  ,    J    «  . ,  «  xa  ,^~«- tfim,m,i^3^.,andm. 

8.  Keduce  f ,    .  f,  %:f  h  rat  m  rv,  and  J  J  to  their  least  common  de- 
nomin.  'o  ■. 

A   VA       a    /""a  ^   i'  #'  ¥\^*'  ^^'*^'  ^^*'  **8,  m.  and  fH. 
4.  Keduce  f,    *;,  nhr   jj,  ^^,and  J^  to  their  l^ast  common  denomina- 

0.  Keduce  Jj,  fjy,  t^,  and  ^  to  their  least  common  denominator. 

6.  Reduce  ^,  |,  f ,  f ,  ^,  |J,  ^^,  and  |J  to  their  least  common  de- 

nominator. ^  ^^.  }l,fl,if,H.tl,n,  aand^l. 

7.  Keduce  f ,  -J^,  -ft-,  |P^,  ^,  and  ii  to  their  least  common  denomina- 

8.  Reduce  H,  t,  I,  H.  A.  iJ,  h  and  §|  to  their  least  common  de- 

nominator. 

^ns.  Sm.  f#H.  W^,  tlH,  ffa  mh  5m,  and  ifif. 


(-4r<. 


31.  Let  It  be  required  to  reduce  f|  of  ,V  to  a  simple     wtloU. 
^f  of  1^  means  13  times  ^  of  A^. 

We  get  ^,  of  ^,  1.  e.  divide  ^  by  IT,  when  we  multiply  the  Jenomlnatof 
11  by  17  (Art.  8).  Therefore  ^  of  T'T=Tr;-TT,  and  to  mulUply  this  result  by  12, 
we  multiply  the  numerator,  6,  by  12,  (Art  8.) 

Therefore  H  of  A:=il^=AtV. 

Hence  to  reduce  a  compound  fraction  to  a  simple  one 
We  deduce  the  following — 

RCLB. 

Multiply  all  the  numefaton  together  for  a  nm  numerator,  and  all 
ifu  denormnatori  together  for  a  new  denominator. 


m 


^j)trcTtoN  0^  i^nxctiom. 


r  li^^ot.i% 


ExAiiPLS.*^Reduce  |  off  of  f  to  a  simple  fraction. 

Noti.'-Id  all  euea  the  anBwerinoflt  be  ndaeed  to  its  lowest  termsi 

ExiRCisB  48. 

1.  Reduce  4^  of  f  of  -^  of  H  to  a  simple  finctidii.  Am.  -jV« 

2.  Beduee  4  of  |  of  4  of  f^  of  H  to  a  simple  fraction^  Ai^,  A- 
8.  Reduce  li^  of -A  of  5J  to  a  simple  fractibn.  Ari^,  V^. 
4.  Reduce  f  of  if  of  i^  of  |f  to  a  simple  fractidh.  Ana.  ^^. 

32.  Since  the  several  nutnerators  d^  the  compound 
fraction  form  the  factors  of  the  numerator  of  the  simple 
;&aotinn,  and  also  the  several  denominators  of  the  com- 
pound fraction,  the  factors  Of  the  denominator  of  the  sim- 
ple fraction,  it  follows  (Art.  8.)  that, — 

Bef&re  applying  the  rule  in  (Art.  81)  we  may  cast  out  or  cancel 
aXl  the  factors  that  are  eommon  to  a  numerator  am  a  denominator  of 
the  compound  frajbtion. 

SxAMPiiB  1.— Reduce  -^  of  f  of  |  of  |f  of  ft  to  a  simple  frac- 
tion. 

llTATBliaHt.  ,  bAXOKLVBD. 

6     4     d      S2     85        6*4x8x22x85  jlx^x  3  K^ZjZx  3^     1 

il     T    6      8T     16       11kTx6xITx1«       WxJx^x^Z/x/^     3 

3       i 

fiefe  6  and  21  oontaln  a  eommon  factor,  9,  trhioh  Is  oMt  out,  and  these 
hnmbers  thus  reduced  to  2  and  9.  Nest  this  2  reduces  16  to  8,  and  the  9  Is  re- 
duced to  8  by  the  third  numerator,  which  is  thus  cancelled.  Again,  11  cancels 
11  (the  flrst  denominator)  and  reduces  22  to  2.  and  this  2  reduces  the  8,  before 
obtained  from  the  16,  to  4  Next,  this  4  is  cancelled  by  the  4  in  the  numeratdr. 
Ajraln,  1  cancels  the  7  in  the  denominator  apd  reduces  the  86,  In  the  numerator, 
to  5,  and  this  6  cancels  the  5  in  the  denominator.  All  the  numerators  are  now 
teduced  to  unity,  as  also  all  the  denominators  but  the  fourth,  which  Ib  8.    The 

IWwdtlnfJ  fraction  is  thereforer  ^%  ^  ^  ^  g  xi^"^  *^'  is  simply  |. 

F.XAMPLB  2.— Reduce  -ff  of  |  of  f  of  ft  to  a  simple  fraction. 


7     4     8 
—  of -of -of 
11     •     5     80 


STAtcmirT. 
55  7x4x8x55 


7  x^x3x 


? 


OAIfOII.LKI). 


11x6x6x1 


1  7       . 


7Xx?x^xJ20 
2  5 

Nora.— If  any  of  the  terms  of  the  compound  ft-actlon  are  whole  or  mixed 
nambers,  they  must  be  reduced  to  fi-aotions  (Arts.  28  and  26.)  .       j 

Tbe  proceae  of  oaaoell|ng  «zemplifled  above  should  always  be  adopted 
nlKBapMlble. 


▲Milr^di 


1.  Reduc< 

2.  Reduct 

8.  Reduo( 
4.  Reduc< 

6.  Reduc< 

6.  Reduc< 


33.  L( 

fi'actlon. 

Since  C 
Hon  by  th» 
terms  of  th 
Tertttd,  wit 


Henc 

deduce  1 


Reduc 

i.  e.y  redt 

T}un\ 

numeratoi 

denomCnoi 

EXAIII 


NOTR- 
mesns,  are 

EZAMI 


ExiBOira  49.  , 

8.  Reduce  f  of  ^V  of  H  to  a  simple  fraction,  ^itu.  >. 

4.  Reduce  i  of  i^j  of  Hi  of  i«yv  of  H  of  2^  to  a  8im]^«  fraction. 


6.  Reduce  -fV  of  t  of  A  of  H  of  f  |  of  6f  to  a  idmple  (DRactiol 
6.  Reduce  |  of  fr  of  164  to  a  simply  fraotign. 


83.  Let  it  be  reqaired  to  red^ie  the  complex  fraetion  -f  to  |k  ^ 


f!racti<m. 

Since  (Art  8)  we  migr  mnltipljr  both  numerator  and  denominator  of  a  frac- 
tion by  the  same  rfurtiBdr,  without  alterinir  its  value— we  may  multiply  both 
terms  of  thw  given  fraction  by  |,  i.  e.,  by  fttfldefiiAuinawr  wl&'ita  terms  In- 
verted, without  iilteiitigtta  valaia.       •'•  '        -    -  ..   .'t,.s. 

•nieretore  I  ^  J  4= V  =  »'<«  =  tV  8* 

Hence  to  reduce  a  complex  fraction  to  a  simple  one,  we 
de4Hce  t^Jie  follpsiring  :^- 

BULK. 

Jieduee  the  expression  (Arts.  23  and  26)  to  the  form  of  ^^  . 
^  ■  "         "  frjuHion ' 

i.  e.,  reduce  both  nunierator  and  denominator  to  simple  fi'akions^ 

Then  irndtinly  the  iixtremes  or  otUside  numbers  telgether  fot  a  neio 

numerator,  ana  the  means  or  intermediate  numbers  together  for  a  htmi 

denominator. 

ExAMPLB  1.— Redi^^e^  to  a  siinple  frac^on. 


—J    ^   J-    =    t^Anj. 


.  #=*  = 

NoTR— Factors  that  are  cp.mpJQn  to  one  of  the  extremes  and  one  of.  tii« 
means,  are  to  biet  str nek  oat' or  cancelled.  (An.  89).  ^  ' 


EzxMPLB  2.— Reduce  ^  to  a  simple  fraction. 

Iff 
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7x9  —  68  _  AX  Am^ 
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1.  Reduce  jri  to  a  simple  fractioiL 


feSDUOTION  OF  FBACTIOK0. 

EXXBOISI  60. 

Ans.  i/y. 

An$.  T^g. 

Atu.  2. 


CBaofft  It. 


2.  Reduce  =ti  to  a  simple  fraction. 
8.  Reduce  -=t  to  a  simple  fraction. 

11%      8i  %■ 

,4.  Reduce  T^k'  "q"  *^*^  f  to  simple  fractions. 

Am.  JJf ,  it,  and  i^. 

6.  Reduce  ~ »  -^g  and  g|  to  simple  fractions. 

An^.  ^f  81^,  and  ^. 

6.  Reduce^,  ^,  J^,  ?1|  and  4  to  simple  fractions. 
Ill     13     18^    lOf  H 

^««.  If,  f i,  H»  SiVf  and  VV. 


34.  A  ctenominate  fraction  is  a  fraction  of  a  denomi- 
nate namber. 

lHajB,  t  of  a  lb.,  fiot&  mils,  {  of  a  day,  Aft.,  are  denominate  ftnctiont. 

36.  Reduction  of  denominate  fractions  consists  in 
changing  them  from  one  denomination  to  another  without 
altering  their  valueSk 

86.  Let  it  be  reqaired  to  rednce  |  of  a  pint  to  the  fraction  of  a  bnaheL 

Since  1  qt.  =  2  pints,  f  of  a  pint  =  ^  of  ^  of  a  quart. 

Also  because  1  gal.  =  4  qts.  ^  of  a  pint  =  i  of  i  of  f  of  a  gal 

Similarly  f  of  a  pint  s  i  of  i  of  i  of  ^  of  ^  of  a  bushel  =  ^,  =  ,1,  bushel. 

Hence  to  reduce  a  denominate  fraction  from  a  lower  to 
ft  higher  denomination,  we  deduce  the  following :— * 

BULE. 

Take  the  number  expressing  how  many  of  the  given  denomination 
are  required  to  make  one  %f  the  next  higher ;  also  the  number  ex- 
pressing how  many  of  this  denomination  are  required  to  make  one 
of  the  next  higher  again,  and  so  on  uniil  the  required  denomination 
be  reached. 

Write  the  fractions  formed  by  these  numbers  as  denominators, 
with  1  as  numerator  and  the  given  fraction  in  the  form  of  a  com- 
pound  fraction,  which  reduce  to  a  simple  fraction.    (Art.  SI.) 


JLvn.  84-«r.] 


ttEDUOTION  OP  PBA0TI0N3, 


163 


EiAMPLB  1.— Reduce  T»r  of  a  minute  to  the  fraction  of  a  week 

Eti*pt«  o     v^a,    ^ftT  ^  °^  ^.  °^  s^  °^  ^=i7i?ir  of  a  week, 
nnni         ■  2.-Reduce  H  of  a  grain  troy,  to  the  fraction  of  an 

a  of  ^  of  I'ff =7^7  of  an  oz.  Troy. 

\ 

EXEROISB  61. 

1.  Reduce  f  of  an  oz.  to  the  fraction  of  a  pound,  avoirdupois. 

2.  Reduce  |  of  f  of  a  penny  to  the  fraction  of  a  pound    Am  £^' 
8.  Reduce  *  of  8|  days  to  the  fraction  of  a  week.^  /^  A^' 

4.  Reduce  A  of  18^  naUs  to  the  fraction  of  an  English  eu! 

5.  Reduce  f  of  ^  of  a  yard  to  the  fraction  ef  a  perch.'*'"'  "^  ^'  ^' 

6.  Reduce  f  of  ^  of  21^  of  a  cord  foot  to  the  fraction  ffTcSd.^'"' 

1.  Reduce  A  of  ^  of  9^  square  perches  to  the  fra.til'^of  l^^cSe^."^' 

^^'  T^  acre* 


S7.  Let  it  be  required  to  reduce  |  of  a  day  to  tLe  fraction  of  a  minute. 
Since  there  are  24  hours  in  «  day  and  60  minutes  in  an  hour; 

thaus  .*of?7  ?'  ^  V"'"  *  "^""  ^""  »"** ««  ""«''  24  times  ,  of  a  minute : 
that  is,  I  of  a  day  is  equal  to  t  x  24  x  60  of  a  minate.  ' 

Therefore  t  of  a  day=J  of  \i  of  V  of  a  minute=i>^  minute. 

Hence,  to  reduce  a  denominate  fraction  from  a  hiffher 
to  a  lower  denomination,  we  have  the  following— 

RVLX. 

pres7n^how^nfJ^^^''''t  f^^^^^^Ho^  >  «'««,  the  number,  ex- 

ur-;  .1    J?    '"^  "**  required  denomination  be  reached 

Write  the  fractims  forced  by  these  numbers  as  numerator,  .^th 

frZtrr'r^r  ^^^9^^^^  Action  in  ttfZ^Ta    Zi^^ 
fraction,  which  redwe  to  a  simple  fraction. '  (Art,  Si!)       '^'^^'''''^ 

Example  l.-Reduce  f  of  a  £  to  the'fraction  of  a  penny. 
fofa^ofi^=A^a=,i60pence. 
a  foot^""'  2.-.Reduce  |  of  f  of  f^  of  a  furlong  to  the  fraction  of 

f  of  i  of  H  of  i^of  J^  of  f =800  ft.  ^n*. 


iU 


SxlROISl  02. 


tSaonlti, 


1,  Reduce  ^(ft  &  bushel  to  the  fraction  of  a  quftrt.       Ant.  ^  qt. 

2.  Reduce  |  of  a  gallon  to  the  fraction  of  i  of  |  of  a  gill. 

Am.  H^. 
8.  Reduce  |  of  2  pecks  to  the  fraction  of  ^  of  f  of  a  pint. 

An».  H^. 
4.  Reduce  i^  of  a  pound  to  the  fraction  of  a  scruple. 

Aru.  *tt*  set. 

6.  Reduce  y^  of  f  of  J  of  -ft-  of  V^  of  a  lb.  avoirdupois  to  the  frac' 

tion  of  a  dram.  Aru.  ^^^  dr. 

88*  ^0  fii^d  the  value  of  a  denominate  fraction  in 
terms  of  a  lower  denomination — 


''  UTTLB. 

J)ivide  the  mim&rator  by  the  denominator  aeeording  to  the  rule 

given  in  Art.  71,  Sec.  II. 

Tills  1r  only  actuall/  performing  tbe  work  which  the  fraction  indicates 
(Arts.) 

£z4XPi<B.—'What  is  the  value  of  4i  of  a  mile? 

11  miles  •«- 18 

18)11  miles  (6  fur.  80  per.  4t'^  ydn.  Am, 
8=:Air.  In  a  mile. 

88  snmnber  of  fturlongs. 

78 

10 

40:=perohe8  In  farlong> 

400=perohes. 
890 

10 

6|=:yBrds  in  a  perch. 

eSsnumber  of  yards. 
62 

.8 

EZBBCISS  68. 

1.  What  is  the  value  of  -ft-  of  a  bushel  and  also  of  ^  of  a  lb.  avoirdu* 

pois?        Am.  1  pk.  0  gal.  0  qt.  li^f  pt.  and  18  oz.  llf  drams. 

2.  What  is  the  value  of  ^  of  a  yard  of  cloth  ? 

An*.  2  qrs.  0  na.  1 A  inchca 
8.  What  is  the  value  of  f  of  a  lb.  troy ;  and  also  of  iVsf  sq.  oa\e  ? 
Aru.  10  02.  18  dwt.  8  grs. ;  and  62  acres,  1  rood,  8  sq.  per.  4 

gq.  ydi.  2  ft.  ^Qjiir  «»• 


1. 


A«ss.  88,89.] 


SEDUCTION  OF  FACTIONS, 


16& 


4t  What  is  tho  valu^  of  f  of  a  Airlong ;  and  of  ^  of  a  iS  ? 

Ana.  86  rds.  3  yds.  0  ft.  2  in, ;  and  lis.  6H 


m 


89.  Let  it  be  required  to  reduce  2s.  7|d.  to  the  fraotion  of  jB7  ISe. 


2b.  7|d     127  fartlilngs. 


127 
Therefore  2s.  7fd.= of  £7  la 


£1 188.    7084  forthiugs.  "      7584 

Hence,  to  redvic9  one  denonunate  nuniber  to  the  fraction  of  anoth- 
er, we  deduce  th©  following — 

RULli. 

Reduce  both  qvantitiea  to  the  lowest  denomination  contained  in 
either. 

Tlun  place-that  quantity  which  is  to  be  the  fraction  of  the  other 
08  numerator  and  the  refnaining  quantity  as  denominator. 

EzAMFLK  1.— <-Beduce  8  days  4  hours  to  the  DractioD  of  a  week. 

8  days  4  lioars=7&  hoars. 
1  week=108  hours. 
And  the  required  fraotloii  in  ^=:U  •^'M. 

Example  2.— What  fraction  is  8  lb.  4  oz.  2  dr.  2  scr.  Y  grs.  of  68 
lb,  4  oz,  7  dr.  ApoUiecaries'  weight? 

8  Ih.  4  oz.  2  dr.  2  scr.  7  gnk.  =19687  gn, 
6B  lb.  4  oz.  7  dr.=866220  grs. 
And  the  firaotion  Is  iViV%  •<lft& 


MZEBOISE  64. 

1.  What  fraction  is  6  bush,  1  pk,  1  gal,  1  qt  1  pt,  of  60  bush.  ? 

Ans.  ^1^. 

2.  What  fraction  is  86  per.  9  ft.  2  in.  of  a  furlong?  Ans.  f. 
8.  What  fraction  is  7  h.  12  m,  of  a  day  ?  Ans.  ^. 
4.  What  fraction  is  2  sq.  yds.  2  ft.  120  in.  of  8  sq.  per.  18i  yds.  1 

ft. '72  in.?  *^         ^^.-ly. 

6.  What  fraction  is  1  oz.  7  dr.  2  scr,  14  grs.  of  21  lbs.  Apoth.? 

Ans,  f  }^. 

6.  Reduce  9  nain,  48  sec.  to  the  fraction  of  a  day.  Ans.  yf  g^. 

7.  Reduce  16  bush.  1  pk.  1  pt.  to  the  fraction  of  69  bush. 


8.  Reduce  8  qrs.  8|  na.  to  the  fraction 

9,  What  part  of  a  lb.  Troy  is  18  d 
10,  What  part  of  54  cords  of  wood 


Ana    -Z47 
'    !47Z" 


of  an  eU  Etig.  Ans.  )|, 


7  grs.? 


^w-iMfty. 


4800  cubic  feet  If        4n«.  }|. 


f-3 


^*»?— '-'1  l.-X^?-'*»'Q4'ft*.«l*»\vjt«.**tA4^  ...»#.,.>«.  ,  M^.^* 
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ADDITION  OP  VULOAB  FRACTIONS.  [8iOT.  IV, 


ADDITION  OP  VULGAR  FRACTIONS. 

40.  Addition  of  fractions  is  the  process  of  finding  a 
single  fraction  which  shall  express  the  value  of  all  the 
fractions  added. 

Addition  may  be  illustrated  as  foiiowi? :— 


iHBiniLWnti^— — 


mkm 


T 


fn 


iiiir-**..-! 


+       f 


41.  la  order  that  fractions  ncay  be  added  they  must 
have  a  common  denomiii  tor. 

Thus  1  + J  ffiiike  neither  |  nor  | ;  \nt  if  we  veinn  them  to  equivalent  frac- 
tions having  a  common  denomlnitor^  m  y",  an(i  i%,  %e  are  enabled  to  add  them 
ant"  thus  obtain  for  their  sum  H-  . 

These  fractions,  before  and  after  they  receive  a  common  denomi- 

ijiitor,  wji:  be  represented  as  follows  :-^ 


\       f       I 


r 

U*    ' 

t. 

tV     I 


equal  to 


equal  to 


1 


We  have  increased  the  number  of  the  parts  just  as  much  as  wo 
have  diminished  their  size. 

42.  For  the  addition  of  fractions  we  have  therefore  the 
following  :— 

RULE. 

Reduce  compound  and  complex  fractions  to  simple  ones^  and  all 
to  a  common  denominator.  {Arts.  29,  81,  and  83.) 

Add  all  the  numerators  together^  and  beneath  their  sum  place  the 
common  denominator. 

Reduce  the  resulting  fraction,  t'^k^'M  it  is  an  improper  fractiony  to 
a  mtsCea  number.  {Art.  26.) 

Note.— i)r  mixed  numlters  ocn^.^  amona  the  addends,  the  integral 
portions  are  to  be  added  sc^u'rii^^y  and  their  sum  added  to  the  sum, 
of  ^  fractions,  ■ 


V]f  jt  ^-y..->',sv/..-.t*«.>..»,^.  ,-*v,^.  •«,»-»..^. 


T.iy. 


aga 

the 


Id 

aust 

frao* 
Uiem 

omi- 


we 
the 

all 

the 

,,to 

rrtU 
mm 
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ExAMPLB  i.— Add  together  tV,  -ft-,  -ft-,  fr  and  \^. 

Here,  slnce^the  fractions  have  already  a  common  denominator,  we  baT« 
amply  to  add  the  namerators  and  place  11,  the  common  denominator,  beneath 
taeir  sum. 

Thna  A+A+A+A+**=*-i^^^tIilO=„=2A  win* 
Example  2.— Add  together  f ,  f ,  |,  ^  and  H. 

These  fractions  reduced  to  their  least  common  denominator  by  Art  80.  be- 
come If,  {I,  II,  II,  ||,  ' 

And  11+11+ JS  +  tl+||=?!±M±gj^8i44^^^^^^3^^^ 

ExAMPLB  8.— Add  together  f,  ^,  -^  and  f  of  f  ot^^t  of  il  of  UJ. 

mv    *.    \,*^^  ^  ^f/r  of  l^i  ot!,i\a  equal  to  i  (Art.  8\). 

The  fractions  to  be  added  are  therefore  f +f +  ^  +  » 

These  reduced  to  a  common  denominator  (Art.  29),  become 

ExAMPLB  4.— Add  together  9J,  Il|,  16^,  43 J,  and  S' 

Th^iiuiVsSfli^a^^^^ 

Example  B.— Add  together  f ,  f ,  and  6|. 

-VI  ?®'®  *^a'^S  the  three  fractions  together  we  obtain  J^.  for  their  snm.  to 
which  we  add  the  integral  number  6  and  thus  obtain  the  enUre  sum  6}^. 

Exercise  66. 

1.  Add  together  11,  |f  and  /j.  Ans.  f^=2A. 

2.  Add  together  ^j,  ^,  J^,  ^j,  |^  and  /^. 

8.  Add  together  4^,  114,  IGf,  21^  and  19f 

^w«.  71+V-=734. 

4.  Add  together  I6f^,  11^1,  185^,  17^1,  and  112ff. 

^  4 , ,         ,      ,  ^^^'  177i|. 

5.  Add  together  4j,  1|  and  ^. 

6.  Add  together  |,  a,  j,  4  ^^  ^^  |  ^^^^  ^^ 

7.  Add  together  f ,  |,  and  f 

8.  Add  together  |,  f ,  4,  f  and  yV- 

9.  Add  together  i,  ^,  |,  ^,  }  and  f 


^n«.  2f  §. 


10.  Add  together  16tV,  47f,  2lM,  1^,  and  19L 

^^     L^^         ,        ^  ^W  104||. 

11.  Add  together  17f,  43^,  I684,  207  A  and  506|||. 

,  .4iM,  94df  |. 


? 


# 


ItJt^  ADDXTIOV  OP  VULOAB  FBA0TION8. 

12.  Add  together'  6] 


ESior.  IT. 


^H»VV»16tV,i, /r»ndl7H 


IT.  Add  together  7,  11^,  18,  2()f  and  79^. 

18.  Add  tbgethfer  |,  7^,  and  f  of  ^  of  lOf    Xk^ll^V 

l*^.  Add  together  ^  i  of  3^  of  ^V  of  2^,  and  ?5i 

**'  '  ii* 

«?•  Add  together  8f,  li,  .nd  14^.  -^iL.lsl'l: 

^^    .  ***  T O'  i  of  4  of  i  pf  1.  j,„:  1 , 2 «/ 

22.  Add  togetL  ^4,  !o%:  300^  24I|,  and  472^  ^^'*- 

23.  Add  together  92^,  87^  d.d  7f  ^^^  Ja^Jf  ^ 

24.  Add  together  21i,  35^,  gi  and  f  off      ^n*.  61f 


25.  Add 


of^Qf2foflf  ^wff.34HJ^. 

a  Jim^^jfe  •"*  ¥*  *«omma/«yy.acrton«  ^%  mtM<  not  only  have 
*'«',niuttbeofthesamedenominAtton.  "^  «««*»»», 

1^o'iM.'>QA\       i':ki^7~-"V(/'^vf?"T»<'  w  M  cvrnmon  apnofnmaior  (Arts 


162A 
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ExAMPLi  1;— Add  together  f  of  a  day  and  f  of  an  hour. 
I  of  a  day = I  of  ^=V=V  of  an  hoar. 

^h.-f-^h.=  yja+,Pr=W=5ifh.=5h.  35m.  42f  sec. 

Example  2.— Add  together  fr  of  a  pound,  ^  of  a  shilling,  and  ♦ 
of  a  peniiy.  '  ei «««  t 

A  of  a  £=/t  of  JVi-  of  -V-  =  i|^  of  a  penny =15Vf  pence. 
I  of  a  Bhilllng  =  I  of  V  =  V  «'  a  penny  =  -V»-  peuoe. 
280+808+166 

lfi2,«f+4J+i=166+ =167|f|  pence=188.   IffSd, 

886 

Note.— tn  place  of  proceeding  as  above,  we  may  Hnd  the  value 
of  each  fraction  separately  (Art.  38)  and  add  the  results. 

ft  gion*'^'*  8.— Add  together  ^  of  a  bushel,  |  of  a  peck,  and  -ft  of 

tof  a  bushel  =  8  pks.  0  gal.  1  qt  U  pta. 
of  a  peck    =  Igal.  Sqts. 

A  of  a  gal.     =  ^    i,VDtfl. 

8um=l  buafl.  0  pka.  0  gaL  1  qt.  Off  pta.  Ank. 

Exercise  66. 

1.  What  is  the  sum  of  ^  lb.  Apothecaries*  weight,  4  oz 
n     ,  A  <^- a°d  f  scr.  ?    u4n«.  4  oz.  6  drs.  2  scrs.  18m  OTS. 

2.  Add  together  |  yd.  4  ell  Eng.  and  ^  qr. 

Q    A  ij  X       ,  ,  -4w«-  3  qrs.  3  na.  U|«  in. 

3.  Add  together  |  of  a  yard,  |  of  a  foot,  and  |  of  an  hi. 

A    tit-uka  1   ^1.  i.         -  -^^*'  7  inches. 

4.  What  is  the  snm  of  ^  of  a  mile,  t^  of  a  forlong,  and 

5.  What  IS  the  sum  o{ }  wk.  }  day,  J  h.  ? 

«    A^^*      *t.      A,  ,        ^w«.  2  days  2  h.  12  m. 

7.  What  is  the  sum  of  f  of  21s.  f  of  5s.  |  of  £3  128.  6d. 
^i'?  and  Hd.?  ^»s.  £3  12s.  4|fd. 


SUBTRACIION  OP  VULGAK  FRACTIONS. 


^44.  Subtraction  of  vulgar  fractions  is  the  process  of 
lmain£r  the  diflVi^An/*^  l^ofwoAn  *x^^  e,^^*: 

«ii,«Amfhi?If -^S°*^?lfe^t  fra««»n8  can  be  added  tbey  mnBthave  a  common 
^^S^hTl^}}^'^^^r^^^'^'"'^'>  fractions  are  to  te  added  they  SS 


■,.r»  -  ••♦•^Jl,- lBI^',4^,^ 
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lowSg^  *"  ^^  Bubtr^stion  of  fraotiong,  we  have  the  fol- 

BULM. 

part  of  the  minSnd      Whl  Im     "*  ''  ^'.'**®'*  **^*°  *^«  fractional 
quantitiea  to"  u  ?•       "*^  T"™'  ^^*^*^  <>^  reducing  both 

ExiMPLE  l.^From  f  take  tV- 

iT«,« ,  .    .     .  ^-'^=^-^i^=^-  Ana. 

Here  reducing  f  and  ^  to  a  common  denominator  they  become  ^  and  AV- 

Exuipw  2.-rrom  f  off  of  ^  of  49  take??  of  i  off 
Here|of|of^of48=f.  ' 

And  ^  off  of  1= J. 

Example  8.— From  192t^  take    iff. 
,««»**"*'**  ™<i"ced  to  a  common  denominator  be^-   ne  J*  and  lU 

tnt^r^^Tf  r  "*""*''  '"■''*"'  ^*  fr*'"'  '^  '^^  '"^^^  t«  borrow  1  from  the 
Example  4.--Jbrom  29W  take  16f 

Example  5.— iVom  ilYiV  take  fi^  J* 

'''%n^n-^jt''''^ = "^-^  w-  .^f = nam  -: 

da,ys^dTf     f     ;^^f^-       3betwe.,of|o^Mf2| 
And  ITf  h.-i^  h.«irA-lA=:l«A  houn.  ^^. 


1.  Fron 

2.  Fron 

8.  Fron 
4.  Wha 
6.  Wha 

6.  Wha 

7.  FroDD 

8.  Fronc 

9.  FrojE 

10.  Wha 

11.  Whai 

12.  Find 

13.  Find 

14.  Find 
16.  From 
16.  From 


46.  L 

Here  v 

Nowil 
1,00  ereat,  a 

If,  thei 
in  order  to 

Bat(^ 
and  w»  ai\ 

tiply  the  n 
getber  for  ■ 

HeL 
deduce 


JR«dut 
and  6d)  t 
23  an<2« 

Can 
nomina 


MMoK^;-.  >'.,!«»«  i<»  ''A.'*;.i>.»>iltijp  .^ 


ABTt.41,40L]    MI       IPLIOATION  OF  TULOAB  FRACTIONS. 


1.  From  I  take  ^h. 

2.  From  1^^ +  tV of tV offtake 


EXSBOISK  67. 

8* 


6T*r- 
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Atu*  f. 
Jin8.  0. 


8.  From  982^  take  29f  J.  Jw»v  952iVVV. 

4.  What  is  the  difference  between  %9-^r  and  18i^  ?    Ana.  60^^. 
6.  What  is  the  di£ference  between  100^  and  9f  ?  Am.  90|. 

6.  What  is  the  difference  between  6^  and  ^  of  9^  ^  Ans.  If, 

1.  From  611^^  take  610+^^.  A^      ^m?S' 

8.  From  f  of  2  take  f  of  *  +  i.  Am.  ||. 

9,  From  |  of  a  lb.  avoirdupois  take  §  of  a  dram. 

Am,  10  oz.  9J  drs. 
10.  What  is  the  difference  between  24^  and  21^  ?  Am.  2m. 
U.  What  is  the  difference  between  f  of  a  mile,  and  Vt  of  a  furlong  ? 

Am.  1  fur.  6  rd.  3  yds.  1  ft.  10  in. 
12.  Find  the  value  of  f  of  J- J^  -  T»ff  of  28^.  Am.  6|f . 

18,  Find  t     value  of  12xV^  -h  i  of  f  of  |  of  8i  of  M  -  llA, 

of        Iff 
^  Am. 

14.  Find  the  value  of  3tV  +  8^  -  8:^'^  -,  2f  +6^  +  6i  -  J  6^. 

Am.  If. 
16.  From  fV  o^  *Q  acre  take  |  of  a  perch. 

Am.  1  rood  11  p.  22  yds.  2  ft.  108  in. 
16.  From  16|  take  9}!,  and  from  U9^a  take  83^^. 

Am.  6^  and  66^PJ[^, 

MULTIPLICATION  OF  VULGAR  FRACTIONS. 

46.  Let  it  be  reqalred  to  maltiply  ^  by  f. 

Here  we  are  required  to  multiply  A  ^7  f«  *^*t  1»  ^7  iot  7.  * 

Now  if  we  multiply  A^  by  7  we  shall  have  multiplied  by  a  quantity  8  timer 
1,00  ereat,  and  the  product  will  be  8  times  too  fcreat. 

It,  therefore,  we  multiply  ^  by  7  we  shall  have  to  divide  the  result  by  8 
in  order  to  get  the  product  of  ^  x  f . 

But  r  Art  8)  we  multiply  X  by  7,  when  we  multiply  the  numerator  by  7, 
and  wij  divide  the  result  by  8  when  we  multiply  the  denominator  by  & 

Therefore,  ^  x  {  =  ^^  ---,  that  is  to  maltiply  fractions  together,  we  mul- 
tiply thv  -nerators  together  for  a  new  naaje'-ator,  and  the  denominators,  to- 
gether for       ^w  donominator. 

Heii  for  the  multiplication  of  vulgar  fractions  we 
deduce  uie  bllowing  :— 

BULB. 

R^kusf  ^mj  mnd  0nd  eomplex  fractwm  to  simple  o*  (ArU.  81 
and  00)  and  whole  and  mix^  i  number i  to  improper  fraraiom  (Arts. 
28  am;  96).  ^   r-   j  \ 

Can  ■  any  fa^vrn  ^.  are  common  to  a  nwmrator  «i^  a  <fe- 
nomina   cofth.    esuiti.     fraeiitms  {Art.  B^, 


mimmmti^tii^^ 
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uiwuce  iM  result,  if  neemary,  to  a  mixed  number, 
BXAMPLB  I.-Multiply  f  by  H. 

Htr^wa  cancel  tbe  fl«t  denominator  «,d  reduoetba.eoondnumw.tor  to  & 
EXAKPLK  2.-Mmtiply  together  f^.  f,  8i  and  ff. 

8TAMMKNT.  CANCKLL.D. 

•rr  X  f  X  f  X  f^=— X  —  X  —  X  — =— ^„, 
.BiAHPi.  8.~MuItiply  together  f  ^.  6^,  9f,  2*,  «d  68. 

BTATIMINT. 

ixAxVxVxfxV 

OANOBLLID. 
2  4  / 

i      8     ^^    48     ^     ^    2x8x4x48 

W7'7'7'T= — ; — ="«2^„,. 

offer  '•"■^'^'^^'^  *^«^"^  ^'  ^«^'  »i.  *  of  J  of  7,  «ui  I 

BTAT^MEHT. 

T^ffX^xVxVxJ^ 

CANdxuisi. 
8  8 

?      8      ^? 
J_    m    i^^X    Xf[^    208x8x8x8    W85 

ExAUPLB  6.-.MuItipl7  together  f,  8^^,  4^,  f,  6|  and  5^. 

STATBMKNT. 

fxWxfxfxVxH. 

CAKCBCtXD. 
—  X V  — V "      --.«i 


-—X— -X  — x~x~x— =- 


81x6x18      8076 


•=lWffff. 


X 


iMi.4ltfM.]   inrLTIPUOATION  Of  YULOift  taiOVIONS. 


M 


Binoin  08. 

1.  WhotUitheproduetof -fy  X  ^f  J^m  |i' 

2.  What  U  the  product  of  J  x  f  ?  Aii$/\ 
8.  What  i«  the  product  of  fV  x  A'  Ant  A* 
4.  Multiply  together  i,  f  and  tV  ?                                     Am.  f  J|; 

6.  Mu  lip  y  together  14,  16tV  and  »f.  ^,.  uU. 
J.  Multiply  together  VW,  8f,  ^  and  H-  -4n».  641. 

7.  Required  the  product  of  f ,  W,  -A-,  H»  and  f .  Aru.  Av{. 

8.  Required  the  product  of  f,  V^,  ^  21,  f  and  6.  Ans    ul. 

9.  Required  the  product  of  f,  f,  A,  A  and  209.  4«,.  9I 

10.  Find  the  value  of  6i  x  llf  x  U,\  x  1^  x  ifc  of  ^.  An,.   A-* 

11.  Find  the  value  of  f  of  A  of  ^  of  77  x  ^  of  A  of  91  x  6|f 

-^^^  11271. 

12.  Multiply  together  1,  ^,  |L,  ^,  <V,  and  H.  Am.  t*t. 

18.  Multiply  i  of  8  by  f  of  19.  An,,  m. 

14.  Multiply  A  of  7  by  H  of  87^.   ^  J^  WJ. 

16.  Find  the  va  ue  of  6|  x  |  x  ^  x  f.  Ans.  2^. 

16.  Fmd  the  valueof  8J  X  4«  x  16.  ^,„.  2684. 

1 7.  Multiplv  i  of  8|  of  A  of  9i  by  SA"  x  if  ©f  «4  of  f  of  *f  of  lelt 


.of  ItIt.  . 

18.  Find  the  value  of  —  x  ?^  x^i  x 

87}       98i      24 

19.  Multiply  ISA  by  {  of  I  of  Hj 

20.  Find  the  value  of  ^  x 


81A 
128 


100 
121 


4_ 

6i 


xi. 

9 


^ofSj  X  A  of  28 
6A'' Aofftf  X  Aof24 


Am.  4729|ff. 
Am.  A* 

Am.  $f^. 


46.  To  multiply  an  integral  denominate  umuber  by  a 
fraction,  we  have  the  following  :— 

Muliitiy  the  denominate  number  by  Ike  nwmrmltw  of  ihe  fraeti&n 
am  divide  the  remit  by  the  denominator. 

NoWj—Thfa  is  merely  cotislderliJg  the  denominate  nnmbor  aa  a  fraction 
liavuig  1  for  its  denominator  (Art.  28),  uid  applying  tlus  ikaceding  rule. 

EzAliPLK  1.— How  knuch  is  f  of  |1 29*68. 

EX.UCFIA  2.— How  much  is  A  of  4  of  10  lb,  A  o«.  4  dr.  Avoir,  f 
A  or  #  of  10  lb.  6  OS.  4  dr.  r:  /,  of  10  lb.  6  ol  1  dr.  s  ^<?  ^^  ^  <»  *4r.  x  T  ^ 


8  Iba.  4  08. 14^  ^Irams.  Ant. 


Si 


-u>.K'.  »™,^.,«»,^,  J.,  •,.  ;^_,__ 


174  l>tVIBlON  OP  TULGAE  FBAOTIOm  fSiOT.  IV. 

EXBRCISB  69. 

Ans.  2  bush.  2  pk.  0  gj.  3  qt.  1^  pt. 

dent  thaf-""  *^®  principles  already  estabHshed,  it  is  evi- 

npf ^-f ;  "^^u""  *^®  °^"I«Plier  is  less  than  unitv,  the  prod- 
uct IS  less  than  the  multiplicand.  ^ 

2nd    To  multiply  a  fraction  by  a  whole  number   we 
taay  either  multiply  the  numerator  of  the  fraction  or  dMde 
the  denommator  by  that  number.  (Art.  8.) 
in<,  !    V    /""'^^^'^^^  *  "^^^^^  °«°»^er  by  any  fraction  hav- 

Thua.  tomultlply  by  *,  |.  i,  ^,  ^,  4^,  ^e  divide  by  2. 8. 4, 7, 11,  &o.  * 

fT.o  /    .^?  multiplying  by  a  mixed  number  of  whict 
the  fractional  part  has  unity  for  its  numerator  it  is  bet  er 

Lrlvte  '""y^'^r^  ^^'  ^^^^«  multi^ier  Ltt d 
S  Jffir^^^^^^^^  ^^^--^«  ^^^-^  the  two 


DIVISION  OP  VULGAR  FRACTION& 
48.  Let  it  be  required  to  divide  f  by  -A- 
Here  we  are  required  to  divide  |  by  A,  that  la]  by  X  of  6 

Therefore,  to  obtain  the  correct  quotient  of  1^^  aftar  iliri/li«„  j  k    « 
«liaU  have  to  multiply  the  result  by  11  '  dividing  f  by  5,  we 

Therefore  |*A4~=f  X -V=dlvldend  xdlvlaorwlthlt,  tennslnverted. 

HeUce  for  the  division  of  franfiA*,-  .^^  u .1     /.  i. 


<i^'^'-i''-^.r.:ii*ifu:,.Mru».i.,. ,.  4-.  ..v*. 


li«.4t,«.]      DIVISION  OF  VULOAB  FaACTIONfi. 
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RVLI. 


/nwrt  (*.  torn,  „/  tie  jLmr  af^pncwd  at  in  multiptKotim 
«  ."^r^f  of  r  .Si!h'd?1^?„r'^  *^  '""""^  "-^ "«  ^i'"- 

♦ + A  =  -j^  because  the  dividend  of  any  qnesHon  in  dlylslon  taay  be  made 
the  numerator  and  the  divisor  the  denominator  of  a  fraction. 

Now  since  we  may  multiply  both  terms  of  the  fraction  4  by  a«y  number 
we  may  multiply  them  by  ^,  I  e..  the  denominator  with  Ita  firms  Inverted.     ' 

Therefore  i-  =  il^.i^(^^^^,^^jj^^^^^^^^^^ 

the  truth  of  the  rule, 

ExAMPLB  1.— Divide  tV  by  T^. 

Example  2.— Divide  f  of  tV  by  ^  of  8* 

*of^-*.Aofi^=.H-Mf  =  fixt|  =  ^^n,. 
EzAMPLK  S.—Divide  8}  by  SA 

Exx.PL.  4._DW<te  A  «f  ,V  of  I  X  31  by^  of  I  X  4|, 
WiraairaT.  „r,b  op  omso*  imxntm. 

OAHOXLLED. 
IX         ?  8S 

^  2       ^^ 

8 

Epmcisn  60. 

1.  Divide  i  of  f  by  f  of  8|. 

9*  S-""^^®  it  t'y  ^*  ^"<*  ^^^^  *he  result  by  T«Sr. 
8.  Divide  82jV  by  26A-.  ^  ^ 

4.  Divide2ibyf  +  i 

«•  S-""-^®  if  Y^  i**^  2|  of  16  of  8f  of  tV. 

^DivideiliVl+fofe!*'^ 
8.Divide«iVfVA  +  TV: 


Am.  f. 

Ana.  2A-. 

Am,  19M. 

-^n».  6fi}. 


1^6 


Wn»l<m  OF  VULOAB  FSAOHONl  fimit.  tif. 


9.  Divide  44  of  8i  by  2i  of  61. 


iO.  Divide-^  by  i 
lit      i? 

Jb'S-^^^t.f  ^^^7^^o^l^^ 
12.  Divzde    H  of  i§  of  I  of  lihj^  of  A  of  «  of  6. 

18.  Divide  it  by  ?♦. 


Am.  6i¥ff. 


Am.  IjVgV 


4i    •'2i* 

14.  Divide  A  by  A. 
17f 

16.  Divide  14i  of  ^  by  f  of  8A  of  y. 

19f 

16.  DMdeiefpfl-of^of^byitofloflofy 
fraftkin  -^  ^^^*^^  ^  integral  denominate  number  by  a 

RULB. 

r<J7^'fr^i^  AnomeWor  a«W»  «*.  r««i,  J,  the  .^ 

lidCAMPLK.— Divide  6  days  11  hours  11  minutes  by  ^. 
6daral7Lllm.^W-fiH,3..,7h  ?Ttn  -"       gdaysnh.llm.  x  11 
=  14  days  I8h.  Sfim.  12  sec  -In*. 

EZEBCISS  61. 

1.  Divide  £8  14s.  6|d.  by  i^  ^^.  ^8  8s.  S^d. 

a.  Divide  Im.  6  fur.  91  yd?.  2  feet  by  2|^f  1^« 

0   Tki^A^  o    -       ft        ,       ,  -^^'  2  fur.  124  yds.  2  ft. 

8.  Dmde  8  acres,  3  roods  and  8  perches  by  f 

4   Divide  ifi-r  lAa  O/I  k«  4  '^'**'  ^  '^•"^^  ^  ^^<i  '^  P®''- 

4.  JJmde  £7  16ft  2d.  by  ^.  ^      ^  ^^.  £1^  Ij,  ]^ 

• 

50.  To  reduce  a  fraction  having  a  complex  fraction  in 
Its  nnmerator  or  denominator  or  both  to  a  simple  fraction 
we  nave  simply  to  apply  as  often  as  necessary  the  rule 
given  in  Art.  83.  ^    mc  *uio 

Nom;-^Partieular  attention  must  be  paid  to  the  relative  hnnth 

nj|mwatOfflAad'denominator»r°  ''^"'  ^  ^'  ---^*  «*  v«rlu«i 


*»»  »-  -■>     i>msm  Of  TO«iB  FBionosfc 


fczuini  1.— Simplify 


85 


BxAlCPLi  a.--Simplify 


-^ 

it 
f 

OPEBATIOy. 

___j^_  66x2x198    18x88 

f^fi  X  8S     4x16x85 
2x193 

iL 

5 

it 

5 
t 

OPIRATIOir. 
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=12^ 


20 
24 
18 

16 
2 


1 


_  1^x18  xH       2m 
~'8Ox84x7y6~T0iOO~^"*' 


18x18 
20x24 


lSxl8 

20x24 

7x5 
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1.  Ifultiply 


WTISIOW  Of  TULOAR  f  BAOTIOiW. 
SztRCIU  69, 


12^ 

i 


by 


lBw».  xr. 


-4n#.  2i^. 


2.  l)iTidd 


by 


^^  tilt* 


8.  Divide 


by 


ii 

s 


16| 


An9.  8ff< 


•  fonc'y  ^n.^::  'Z^J  "^  -'<^  *e  trath  of  the 

*i,  '"'*,"   *"f  ^"O'^iein  wiii  be  as  many  times  neater  or  Ipm 
thon  1  «8  the  dividend  i,  greater  o/fe,,  thlf4e^vUo' 


1«.  w 
IV.  Et 
18.  W 
1».  W 

20.  Wl 

21.  To 
S2.  VVl 
28.  Wl 
24.  Wi 

^i26.  He 
''1.  flo^ 


81.  Hofl 
83.  HoTi 


3«o».  I^, 


in.M.j 


».2lW. 


tihf^ 


Hh 


the 
the 

SOT, 


t! 


QUiiSTIOM. 
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170 

by  that  nrbe?  '  "'  ""^^'^^^  *^«  denomS 

by  the  denominator  of  the  frLTw  ^        ""^^^^  ''''°»^' 

^«.  to  dlvw  by  k  M.  ♦»  Ac.,  w  u^ultlply  by  2,  M.  T.  4^ 

Ko    '^T''''''  '^  ''^  ANSWERED  BY  THE  PUPUl 
o/the  ^^  '»«^'-«^  «/f«-  rA.  Qu,^:on,  rtf^  to  tke  «««j^^  ^rHclM 

Jin  S!:3  ll^  F^tlon  redncfid  tr,  its  i°?..-.."-*i:''?®d  number?  hai 


*•'■•..  »-■ 
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MISCELLASTBOtrS  1XJ5EC18A 


li.if.tf. 


88. 
84. 

85. 

86. 
8T. 

sa 


40. 
41. 

42. 
48. 
44. 
46. 
46. 
47. 
4& 
49. 
60. 
61. 
63. 

68. 

64. 
66. 
6«. 
67. 

ca 


What  l9  meant  by  eancelUngf  (82) 

wStts  rSenlrna^attlo^Ar  ''^  ''"'P^'  ''°^"'  <«»> 
In  what  does  redaction  of  denominate  fractions  conristf  (38) 
nllt?onr(86)        *  d^no^ninate  fraction  from  a  lower  to  aliigher  denomf* 

^7EUonT(l7)'"^  *  ^*°o"^»**«  fr«««on  from  a  higher  tb  a  lower  denoml* 

5^^  aZ  ^  ^"^^*h®  valne  of  a  denominate  fraction  ?  (88) 

How^do  we  reduce  one  denominate  number  to  the^  fraction  of  another? 

What  is  addition  offract'onsf  (40) 

What  kind  of  fractions  only  can  be  added  f  (41) 

What  is  the  rule  for  addition  of  fractions?  (42) 

WK  r',"i5®**  numbers  are  to  be  added  how  do  we  nrocfeed  t  M2.  iint«^ 

wfft  K  k!  S!  ?'  l^^  ***^'"<'''  of  denominate  IVaKS?  W        ' 

WW  If  J^  '"i'^  ^'""  th«  ""bfaction  effractions?  (44)  ^    ' 

What  is  the  rule  for  multiplication  effractions?  (4^ 

Give  a  proof  of  the  truth  oHhis  rule   (46)  ^^ 

How  do  we  multiply  an  Integral  denominate  number  bv  a  fraction  »  (AK\ 

tor?  (47)  ">"»«PlJ^*  whole  numW  I,/ a  fraction  haViVg  1  for  nmnera. 
^p;of^\Kffi?o7Se^^^^^^^^^^^        ^^^'  -™^--*'*  ^^on^ 

Hnw  ^!^  "^^  ^*/i'i*  an  integral  denominate  number  by  a  fraction  ?  ^49^ 
wSn^f  H^i^^'^^i''*!*^"  by  «  whole  number?  Jj^)*  "«"0»^ '  («»> 


' 


IC 

11 

12 
18 


14 


EXIRCTSI  flS. 
MISCELLANEOUS  EXERCISE  ON  VULGAR  FRACTIONS. 

1.  The  Ottawa  River  ia  800  inUes  long ;  the  Gatineau  420  miles,  the 

cliaudi6re  100  miles,  the  Richelieu  160  miles,  and  the  Ni^ara 
85  miles.  The  entire  length  of  the  St.  LaWence,  from  the 
upper  end  of  Lake  Superior  to  the  Sea  is  2000  miles.    How  will 

:?^  5??^^"^  ?®^®  different  rivers  be  expressed  as  fractions  of 
tnat  01  the  fet.  Lawrence  ? 

2.  The  population  of  Goderich  ia  f  of  that  of  Peterborough,  the  popu- 

ation  of  Peterborough  is  H  of  that  of  Brockvillefthe  popSa- 
^on  of  Brockville  is  If  of  that  of  Prescott,  the  populatioS  of 

CulTU'^AV^Vt  ^fir*  ^'*y'  *^  population  of  Ottawa 
City  is  2i  of  that  cf  Port  Eope,  and  the  population  q{  Port 

%^'«  A.«^;H.**  of  Toronto,  What  fraction  is  the  population 
of  Goderich  of  that  of  Toronto  ?  Fv4.uia.1un 

8.  What  will  6|  pounds  of  tea  cost,  at  63J  cents  ner  lb  t 


16. 
16. 
11. 
18. 
19. 


f<r 


'■■  I     IHIp«fcdh,>. 


i-tf. 

iomt< 
ioml« 

ierf 
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8) 
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wa 
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Jiioft  IT,] 


181 


A  /n?Tf*^  his  marbles  in  the  Mowing  manner :  he  gave  to 

Wm«^lf .  K?'  *^  ^  \a^  *'  r^  ^  ^  *»  ''^^Pi^g  *he  rest  to 
himself;  how  many  did  he  give  away,  and  how  many  did  he 

a.  Find  the  value  of  5iz^i  of  ^+*^H  ^f  2f4-l| 

«   YSi*  ^'^f*  ^^!®  A  pounds  of  coffee  at  12|  cents  per  pound  ? 
fiSL    r  J?K^i'''^u*^^/l«*>  ^«  broken  into  two  pieces  by 
!3  '^AS    *t®  J®°Sth  of  the  longer  piece  equalled  f  of  the 

I^sfecdvelyl  '^''  ^^**  ""^  ^^  ^'"^  ^^  *^«  ^^«  P^«^« 
9.  -^  J"*»er  boiy^ht  at  one  time  9H  acres  of  land,  for  1000  dollars ; 
SJ^Ss^^IJ'  ]?^'  ^''!?  ^**'  ^^'^^^  ^^"^'^^  ?  «*  'another,  6001  acrei 
Whffi.  ?u*"i'?'**  ''^  "'°*^®^'  ^^^  acresfor  4018,%  dollars. 
sTm'^rhfpaS'for  ^^^'''^^'"^^  that  he  purchasedT  and  the 
10.  ^''^^^^11-^^^^  X  4i  X  (7A-6i),  and  also 

JJ*  J^*J  -^i^®  '^^'^^  ^  ^^^  b*^^l«  of  flour  at  |6f  a  barrel? 

12.  What  18  the  value  of  876^  acres  of  land,  at  l-fsf  per  acre  ? 

18.  Bought  at  one  time  1471  bushels  of  coal,  and  at  another  time 
SiOi  bushels.  Havmg  consumed  156^  bushels,  I  desire  to 
imow  what  quantity  of  the  coal  purchaaed  is  still  qn  hand. 


^1) 


by  7| ;  and  find  the  value  of  • 


*  +  4+i 


H^ 


2^      1 

16.  I*  IH  bushels  of  wheat  sow  7^  acres,  how  many  bushels  wiU  it  re- 

<qmt^  ':r,  mw  003  acre  ? 
If..  -Multiply  ^e  ,'am  of  8|,  4f ,  and  4^,  by  the  difference  of  V«  and 
i»T   T^"''    **»<»  «"^»<le  the  product  by  the  sum  of  94i  and  98^. 

17.  Di.".--  -  by  theoum  of  2§,  ^,  and  4;  add  1§— §  to  the  quotient: 
,0   ^.*^      °*My  the  result  by  the  difference  of  fii  and  4i. 

18.  Fmdtt^vahieof(i+i)  x  (H+2f)  x(2^J4--li)  x  (SA-f). 

andal80^f(lfH.2i)  +  (6i+3i).  ^        ^^      V  m      t;, 

18.  A  pesson  <Hes  worth  |400C0,  and  leaves  i  of  his  property  to  his 
wite,  i  to  his  son,  and  the  rest  to  his  daughter.  The  wife  at  her 
death  iear  js  f  of  her  legacy  to  the  son,  and  the  rest  to  her 
JaugHtw:;  but  the  son  adds  his  fortune  to  his  sister's  and  ^'ives 
Jier  i  of  the  whole.  How  much  wiU  the  sistev  gain  by  ^and 
fi|lit'%;]^?dU  her  gain  be  of  the  whole?  ^      -- 


f.v...  •>■••■- .  .-<»,-: 


'A,-,. 


v^  — .. 


«-:v^*^-<'      J 
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DECIMAL  FBA0TION& 


CfiaoT.IT« 


DECIMALS  AND  DECIMAL  FRACTIONS. 

62.  A  decimal  fraction  is  a  fraction  havine  unity  with 
one  or  .more  Os  to  the  right  of  it  for  denominator : 

_  ^  ^J*^^'  TffiT)  A»  nrv Jinri  &c.,  are  decimal  fractions. 
d.^^ni  i   T^^y  ^'*?*'''''  ^  '^^"««d  ^  i*s  corresponding 

teeYA^I^^.Tf^^"'"*'.''^^^  ^^  *^«  denom^inator! 
Dui  Since  (Art,  52)  this  denominator  is  .unity  followed  bv 

one  or  more  Os,  we  divide  the  numerator  by  tLtnomit>a- 

MTn  th^  '"'''.*^'  ^T^"^  P^^°**«  ^*^y  places  tTthe 
left  m  the  numerator  as  there  are  Os  in  the  denominator. 

ExAMPLB  1.  Reduce  ^VA  to  a  decimal.  An*   -748 

•^  Reduce  yirfff  ^^^  to  a  decimal  Am.  -00092876. 

EXERCISB  64. 

1.  Reduce  ^Vir,  x^%Ufi  and  fir  to  dechnals. 

2  Redupfl        3  3  .        ,,.  -4n». -667, '00098  and '7. 

A  Keduce  nrirf  f  mnr  and  rzr  AVW  to  decimals. 

1.  Reduce -,a^8«*3      ♦.  .  ^    •     ,     ^"«-  "0000023  and -0000176. 
«gq"9e  nrga  gTyg^mr  to  a  decimal.        ,  ^n«.  -000278643. 

64.  It  is  as  inaccurate  to  confound  a  decimal  fraction  with  ite 
corresponding  decimal  as  to  confound  a  loUgS  fmctirn  with 

^d  -75.  '  ^'^^  '^^  ^'^^  ^'^  '^  "^^  "^^'^  ^^^<^<^  thXre 

fra^ioi  :^  '^"^"""^  *  ^^'^*^  *°  '*'  corresponding  decimal 

BUIl. 

ExAMPLii  1.  Reduce  -048  to  a  dechnal  fraction.  Am     *» 

3.  Reduce  -00000676  to  a  decimal  fraction.       Am  ^," « '""'* 

Eziitcis£  60. 

1.  Reduce  -78,  -092  and  -0008  to  decimal  fraction!. 

2.  Reduce  -187  and  -000006048  to  t^tti^Z^'"'  ""^  ^^^^• 
1.  R«<iuM  •1867W67  tad  t^^^^u^Atsc^s.  f  Tl^^^J^l!!!*?  I^^^^*'-"' 


f<j= 


Aj(».B3-«r.] 


DEdUAL  FBACTIONJ. 


ISd 


ins  d^cmJ/rS^X  (Art  «"     '""*  *"^ '"  *"  """P"^ 

^Jhl.  I.  merely  «.,ull7  performing  ,h.  dlvWoa  wkloi  tt.  fr««.„  tadl. 

U„^^"""  '-K'duce  i  to  .  deoimal  „d  .]«,  ,o  «  decimal  ft«^ 
8)7- 

J.BeducA.o.de'Hl'-^^^"'- 

16)9- 

•6626  ^n«. 
EZIRCIBI  66. 

1.  Reduce  i  and  f  to  decimals 


An$.  '6  and  -SYB. 
-in*.  ,^  and  t^. 


2.  Reduce  j^  and  ^  to  decimal  fractions. 
8.  Reduce  }i,  f  H,  and  H  to  decimals. 

4.  ffiuce  ^.  A,  and  |  to  decimX'  '''''•^'  ^''^'-^^^^  -^^11^+'* 

6.  Reduce  ^  «.d  ^  to  delrr^s'.'''''^' '''''  "^  *"^  '''"^-^^ 

An*.  •16178671428+and  '664012+. 

poml'  ^'*  ^*  ^'^  ''^"^'■'•^  *"  ''^''''  ^8  ^«-  61d.  to  the  decimal  of  a 

OPXBATIOir. 

f 5jf ?»ffi?«%l"jk«' «  •'•ffi^. «..  T.I..  -  .  .«U.., .,.  p.^4 
-  Tlierefor6«8  7i«j4=£8«f8ia 

Hence  to  rednce  .  cjepommate  ..uaber  of  different  da- 


184 


p^ii^^lj^ 


IPa«ibiT. 


nominations  to  an  equivalent  decimal  of  a  giren  danomi- 
nation  w©  deduce  the  following—  *         «N.uim 

pivide  the  lowett  denomhiotim  amed  by  that  nwnb.,  tehu-k 
makes  one  o/t/ie  next  higher<{^n<miP  tioh     / 

Annex  this  Quotient  to  tJu  nUtar  of  the  uxt  hiaher  denomifuu 
ttonmven  and  divide  as  bef<yre  ^       aenomtna- 

60)ate=8ec.=80  sea 

fl0)8-6=declmai  of  a  iDlnutt=8  min.  80  8«o.  / 

a4)120588=:decimal  of  an  hour=12  L.  8  m.  80  seci 
y)85024806=dedmal  of  a  day=8  d    -a  12      8  m.  80  ««i 
An».     •6008472=declm8l  of  a  week=8  days      '^  8  m.  8      ^ 

Example  2.-Reduce  187  lb.  13  o«.  u  dru.         ^e  decimal  of  • 


ton. 


OPKBATIOIf. 

16)11"  drama. 
16)18  6875ounce>. 
g000)18r-855463T51bg. 

•098927784875  ton.  Ane. 


Here  we  divide  t;  a  11  drains  by  16  and 
thus  obtain  %  J  i  which  we  prefix  the 
given  18  oz.  Nex  ^e  divide  tills  hylQ 
and  obtain  -eaMesiS  to  which  we  bHng 
&Vh^*'  ^®^  ^  "«»  divide  the  teault  b* 
8000,  the  number  of  lbs.  in  a  too. 

i«f»  ?«^7?i*  ^i7^^:?  bv2000  remove  the  decimal  ooint  three  &IiwJl>  *».-. 


EZXRCIBI  67. 

1.  Reduce  8  yds.  2  ft.  1  in.  to  the  decimal  of  a  fUrlong. 

2.  Reduce  8  dwt.  17  grs.  Troy,  to  the  decimal  of  a  poild**  ■^^^^^•^• 
8.  Reduce  2  acr.  7  grs.  to  the  decimal  of  a  pound,  Apoth.  ^^^' 
4.  Reduce  5  fur.  8S  per.  2  yd.  2  ft.  »  in.  to  the  deoimd'of^S.^"*^' 

J.  Reduce  8  qr.  2  na.  to  the  decimal  of  a  yanl  "^"''^nf  ^* 

6,  Reduce  Sa.  to  the  decimal  of  138.  44.  in?  -STS.* 


I 


W.«LJ 


X>BOIMAL&. 


Ida 


1.  Beduc.  la  It  0    .       11  ,00.  to  th*  decimal  of  a  day. 

8.  Reduce  f  of  4  of      j  to  the  fl^nlmai  «r  ^,  ^^^-  ''5884876. 

10.  Beducetoflofsiib.  A,„i,.  ^a„,^-j3«m7m8+. 

n.  Keduce  8  pk.  1  g.1.  i  ,..  ,  p,.  ^  „„  decto»I  of  ^takoL^'^- 

■  ^___ Am,  •921876. 

noi»Vf""  '■"'  ''^«'«'  *<=  «>»«  '"  ten™  of  .  low*  do- 

three  times  aa  great  a  decimal  nfTti^cX    ^? 

in«h  *■  .  *  *'<^"*^  to  4  Inches  and  -17  of  an 
A  itftk  °»»1«?>3I«'>?  this  lasIbV  18  SJdS 
Jhi  iiP  1      <^«o»'n'"  of  » line,  and  we  thiisflnd 

of  th?se?aT;;LVj?Slnt"'"^"^**"°'  '^^  ^^'^  "^"l"?!)^  ^  nnmber  to  the  right 

Hence,  to  find  the  value  of  a  denominate  number  in 
JdWg  "'^^"^  ''  '  '^^'^  denomination  weTve'th: 

BULB. 

Multiply  the  given  decimal  by  the  numh^  /»/  •,«.v.    ^  .1 
E3    .PLj  L—Find  the  value  of  £-97876 

OJPSRA-nOV. 

•9T876 

20 

19«7500fl. 
13     . 


2*0400 
.ifM.  2  ft.  4  In.  2-04  lines. 


imok  ^♦***^^<^+fof«ftrthixjg. 


>«M6« 


^w 


o'^^ 


IMAGE  EVALUATrON 
TEST  TARGET  (MT-S) 


/. 


1.0 


I.I 


|J0     "^^ 

IS 
MUt. 


IL25  i  1.4 


|22 
2.0 

1.6 


Hiotographic 

Sciences 

Corporation 
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CIBOULiTIKO  DlSCIHALi. 


[BaoKlT. 


ire^hfc;''*''*  ^'"^^  "^'  ''^'**  **^  **®^'***  ^  •  P*'*^*  -^PottMcarfti 


OPBItATIOir. 

■7868626 
IS 


9-4868S00OI. 
8 


a^ttOSOOOda 

8 
3-47240OO  tor, 
20 


Ant.  9oz,U  dr.  J  acr.  0'448  gnuti. 


EziRoisi  68. 

1.  Rod  the  value  of  0-8946  of  a  day. 

2.  Find  the  Tdue  of  0-8966  of  a  mil/'"'  '  ^'^"  ^®  °^  *'«  '^' 
8.  Find  the  value  of  08091681? 'an  o^TiSr*  ^^^'^"^  ''^  "' 

4.  gnd  the  value  of  22-76  of  £2  2b.  Cd"****'  *  ^^l!?^^^ 
6.  Fmd  the  value  of  11-17826  of  ?bul  1  pk.  i^^  fq?  ""'  '^^• 

6.  Find  the  value  of  .206Tof  a  lh,%^^  ^  ^  '  "^  '•'^«  P*** 

7.  Fhid  the  value  of  176  of  1  for.  8^^^;.  I  ylVS*  '*'''  «^"^ 

&  Find  the  value  of -626  of  a  league."**"'  ^^  ^i^^l'-iuHT 

10   wb*  i"  t'  "t^  *^J  •016626Xbushelf       "^"'-  aZ^'^C 
10.  What  18  the  value  of  -9878  of  an  acre  f  ^ 

IV  Pbd  a..  «.«.  of  -iinJifj^i^  ^at  4  ft.  mm,«4.^ 

2ln«.  8  sq.  ft.  67|  in. . 


CmCtlLATING  OR  REPEATING  DECIMALS. 
69.  Let  it  be  required  to  reduce  f  and  #  to  deciinalA 


OniATIOir. 
9)5 


m 


■»S5067Jk«^ 


•8^71428.57142867148,  &«. 


f 


IK  IT. 

Bari«t 


y 


iieo. 

4  in. 

aina. 
Old. 

pt.* 

linfl. 

kiiu 

TOT. 

)mt. 
faes. 
r  in. 


I  It 
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In  these  and  n^^  other  cases  the  division  does  not 
terminate,  and  the  value  of  the  fraction  can  only  be 
approximately  expressed.  In  the  former  of  the  above 
examples  the  figure  5  is  constantly  repeated,  and  in  the 
latter  the  series  of  figures  857142. 

«io59\?^'''™*^7*l^^^  ^^  ^*^^  terminate, «.  #.,  which  con- 
!^  ""V^^'*""®  ^'^'^  '*''  ^^  ^^  "^'SitB  constantly  repeated, 
are  caUed  Repeg^ing  or  Circulating  Decimds. 

a  rf«i'J/^  ^% '"'  '^*  ?^  ^'^*^  ^^^  '^P^ts,  is  caUed 
a  repetend,  period  or  c/re/e. 

the^pet^Jt^Sg^^  coounonly  used  only  when 

digU^r;pttsr^'  ^'^''''''^  '"  ''°'  '''  ""^''^  ''''^^  *  *^^^' 
ThM  «888  40. ; -Tm  40. ; -88888  Ac.  we  dngle  repetonda 

^1-  vTu  *    ®*°^^®  Repetend  is  expressed  by  writing  the 
digit  that  repeats  with  a  dot  over  it,  * 

ThM,  '888  40.  is  written  « ;  -Tn  Aa  fa  written  T. 

64.  A  Circulating  Decimal  or  Compound  ReDetend  ia 
oneji  phich  more  than  one  digit  repeats         "^^^^""'^  *■ 

Detween  the  repetend  and  the  decimal  point, 

TliM,  i  -T,  i  «re  Pore  Eepotend* 

•»^^  •0^;«Wf  are  Pore  OlroiitatlBiDtBlawk 


:  I 


1C3 


O2S0nL4TUga  OSQIAUM. 


Miif'IT. 


68.  Similar  Repetends  are  tlioee  which  commeooe  at 
the  same  number  of  places  from  the  decimal  point, 

TfauB,  -71848,  •9127S6  and  ■0007184«  are  Similar  Bepetenda. 

69.  Dissimilar  Eepetends  are  those  which  commence  at 
a  diflferent  number  of  places  from  the  decimal  point, 

Thiu,  -7842,  -928627  and  -9184278  are  Diaslmllar  Bepetenda. 

70.  Coterminous  Repetends  a^e  those  which  terminate 
at  the  same  number  of  places  from  the  decimal  point, 

Thus,  -7487,  -6248  and  -1847  are  Cotemtlnous  Bepetenda. 

71.  Similar  and  Coterminous  Repetends  are  those  which 
both  commence  and  end  at  the  same  distance  from  the  deci- 
mal point, 

Thna,  -784267, 16-471212, 198-l«i84i  are  Similar  and  OotermlnMiB  Bepetenda. 
72.  In  reducins  a  fhiction  to  a  decimal  we  place  a  point  after  the  nnmerator 
and  annex  Os  to  it  until  it  is  exactly  divisible  by  the  denomlnaf  r>r.  But  since 
the  pomt  dwa  not  affect  the  diviBiou,  merely  determining  the  > ...  ls  of  the  point 
•  '1  «^  resulting  quotient,  it  is  manifest  that  we  may  leave  it  aitogether  oat  of 
coiicmcrntlon,  so  that  annexing  Os  to  the  numerator  becomes  In  eflBsct  muUipht. 
f^uL^  *""*  "  pow«r  // 10  a»  will  nutke  it  contain  the  denominator.  Now- 
irthe  fraction,  bef<»re  proceeding  to  the  division,  be  reduced  to  its  lowest ter<r<L 
toe  denominator  can  have  no  factor  In  common  with  the  nnmerator;  and  if  tue 
denominator  be  exactly  oontaiRed  in  the  n:  nerator  with  the  Os  annexed.  It  can 
only  be  fi-om  its  being  contained  in  that  power  of  10  by  which  the  original  nu- 
merator was  multiplied.  But  since  10  contains  only  the  fketora  2  -anML  anV 
Sower  of  10  can  contain  onlv  the  factors  2  and  6;  and  henoe.  In  order  ^  the 
ennminator  may  be  exactly  contained  in  the  numerator  -with  te  aioiexad^  ti 
must  contain  only  the  fiwjtors  2  and  6,  or  powers  of  2  and  3.  — =«*-»im»  m. 

Hence,  when  a  vulgar  fraction  is  reduced  to  its  lowest 
terms,  if  the  denominator  contain  no  &ctors  other  than  2 
and  5,  the  corresponding  decimal  will  be  ^tfe;  but  if  the 
denominator  contain  any  other  factor  than  2  i^nd  5,  as  3, 
7,  1 1,  Ac,  the  corresponding  decim4  will  Winjiniit^  i  «», 
will  be  a  repetend. 

ExAMFLi.— C»n  Vir.  \h  A  and  ^  be  exactly  ezpreised  u  ded* 
maisr 

16,  the  denominator  of  the  first,  =  ^x  2  x  2  x  2,  (i.  e.  conttins  no 
prime  factor  other  than  2  m  6)  thezefore  it  «aii  be  exactly  expressed 
by  a  decimal 

26=6  X  6  (I  e.  no  prime  factor  otiier  than  2  or  0)  therefore  H  can 
be  exactly  expressed  by  a  decimal. 

^    12=t2  X  2  X  8  (i.  e.  doe»  contein  a  factor  other  than  2  or  S)  there« 
ior-&  -fir  cannoi  be  ex^ouy  4e^iQf^^ed. 

I26s:6  X  6  X  6  (i. «;  no  ftotor  other  than  %  or  H)  tbtitlbn  VUW  «■» 
bt  «u«tiy  dtstaMtfd.       ^  _       ^^^*" 


< 


.«t<v 


ivtkkJtii 


ExsKOigl  ei; 


:^d 


Of  the  following  fractions,  ^.bkh  can  and  which  cannot 
be  exactly  decimated,  i.  e.,  reduced  to  equivalent  decimals  t 

8.  H,  W,  iV,  f ,  and  Tilv. 
I         ^«„^^'i  ^®  ™*y  determine  tihe  number  oif  places  in  the 

t7T\  ''^.^'''v  Pf  *i>t,*^®  ^^^°**1  corresponding  to  a 
vulgar  fraction  by  the  following.^    .  *^         ^ 

BULK. 

««0r  into  tta  prime  factors.  ^  ^^^mt^ 

^.  ^  1^*  <^«o»M«a/or  contoifw  no  factors  othe    'han  2  or  6,  or  poi^ 
^*  %\or  6,  tfie  whole  decim^zlis  ^nite.  iwpw- 

cJd^nfpr^^i,  ^'  *"'  '"^"•"  '"'''"  ^-^*^»  ''^  '^^-^ 

m^^^i?  •  f /TT^  0/  a  or  6  «;«/  .Wwa<«  M*  number  of  ded- 
mal  places  %n  the  finite  part  of  the  correspomUng  decimal.       ^ 

prel^?  ^'^^^^"^  ""*"^  '^®^™"*  P^**'®*  '^^  ^*  '^q^*^  *0  «^- 
WnSpjUi^^'"""'*'''^''**''-  ThepefowtheequivElentdediiidwlUcon- 
Prew^V  ^•■"^°^  "»*°y  ^cifcal  places  wiU  be  required  to  ex- 

fizK&OlSB  70. 

,      ■      ,     _  -4nf.  6,  7, 4  and  11. 

74.  In  decimating  vulgar  fractions  where  many  places 
are  required  m  the  decimal,  the  method  of  continuaHy 
dividing  becomes  very  tedious.  In  such  cases  we  miV 
sometimes  shorten  the  work  as  follows :—  ' 

•  JJxiMni*--WhrtdooimU  Is  equivalent  to  the  vnlgtrfriotloiiifrf 


; 


196 


CtlCtnUTtKO  blCtMAU. 


ISioi.  It. 


k.  • 


87 

iio 
ii« 

"lio 

118 


'^^^vdiffw  A  25*^^*?-  A-0-2Y686A  and   substituting  this 
'^"i^rTwfL^-^^^^  A=0.?068965517A  and  substituting 

'^"Vi^^itf^Z-.^^.^'^h^    ^?"^^  A^O-241379310344827. 
68620f§  and  substituting  this  value  for  ^  we  get  •— • 

A=00844827686206896e5172418793i.  -4n». 

75.  The  number  of  places  in  a  period  cannot  exceed 
tne  units  m  the  denominator  minus  one. 

™« Js  manifeBt  from  the  feet  that  all  the  remainders  that  occnr  mniit »,» 

leas  than  the  denominator,  and  their  nnmher  cannot  U  greater  thin  tfc?i?« 

2>T5*^'V°"S"*    "*?  b«««"««wec»rryontbrdlvl8ion  ?riffl^rinj^*jj^^^^ 

SI^h'  iS*^Y^2?*J'!:  ^f  °P***?  •  reminder  like  one  thai  hMpreylouJ!  oc- 
cunred,  the  digits  of  the  deolmal  will  begin  to  repeat  previousjy  oc- 

Thus  f =0-867!4l,  where  the  small  figures  above  the  line  represent 
the  succesnve  remainders,  none  of  which,  of  course,  can  be  as 
great  as  7,  the  di^or,— the  next  remainder  after  the  6  would  be 
4,  and  consequently  the  digits  would  commence  to  repeat 

76.  Those  repetends  that  have  as  many  places,  minus 
one,  as  there  are  units  in  the  denominators  of  their  equiya- 
lent  vulgar  fractions  are  sometimes  called  perfecjl  repe- 

*v  ^n/**P°''^«  *"*  *^®  ^^y  fractions  having  a  denommator  less 
than  100  that  give  perfect  repetends  wheii  decimated :— . 

h  tV.  iV>  Ai  iV»  iV»  A»  ^  and  jV* 

77.  To  reduce  a  pure  repetend  to  an  equivaleut  vulffar 
fraction :—  • 


RULE. 


t>;*     *tM      M,^ 


.J      ^^^       i.-.^— . 


^  ^vrr^  ^r^ws /».-  TJWTrecTOTor,  uwa  oi  Manji  niiti$  ai  then 
piaminthtperkHffyriienominatm 


an 


^•••.Tft-W.!  WlOTTLATUro  DICIJUZJ. 


191 


BxiMK.i.-Whftt  Tul^  Awtiom  tw  •quiralent  to  4,  -M,  -704 
Mid  'OOYWa  f 

An..  .7= J;  •M=H=|i;  -704=^;  '007048 =,^^1}^, 
BM8<m  ♦=•!  therefore  «,  i  |,  Aa,=i  •«,  .4.  *«.,  hence  %  %  i,  4c.,=j,  |  |. 
Slmlkrly  A=-01,  therefore  A=:of;  hS=-88  ;  H.^»;  *<, 
Hence  Dl=;j^;  ^t=/,;  ^8«H;  iTsrM;  &<x 
Sorfao  a,=c-6oi;  ^=6o8;  m='W;  Ac 
Hf»oe  -601;;=^;  ta=|H;  dKx,  whence  the  re««,n  of  the  role  1.  efldeat. 

EXIBOIBI  71. 
1.  Kedae.  -8,  -bi,  .842.  -7004  „d  <|02m  to  equivden.  ™ig„  tnc 
I  JU-IjjM  .!»,  .,0.7,  -luii  „4  .704103  fc,  e,^^„,  ,^  ^ 

HJ/^  l>«r<  follotoed  by  as  many  0.  «.  <Ae«  are  ;.4«  inThl^nSt* 
V.U^faS;;"'*'"'  •''•  ■"^*""»  •"«0i2  t,  their  .,^» 

^^  OPWAtlOW.  '% 


'   1 


m 


OttOTJLATtSrO  tJfEClUlXM. 


fMd&  1T4 


Hence, -TS^fftrrH,  •1234=HH=^W!Tftnd-7l8209S=Htt«*. 

Heason. — Let  it  be  required  to  reduce  '07*8784  to  aa  eqoivfllent 
Yulgar  fraction. 

Let  af  ='978784  (t) 

Then  100  ar=97'8734  (II)  ' 

And  1000000  x  =  978784-8784  (T6)  ;  subtracting  (II)  from  (ttl)  ffirM 
999900*  =978784—97.  ""*  ^    /  V     76 

978784—97 
Whence  x  =      ■  =  TF3We  repeUnd  minus  thsjiniu  part  fw  a 

999900  ^        -r      y 

numerator ;  and  at  many  9»  as  there  are  places  in  infinite  part^ 
followed  hy  as  many  0«  as  there  are  places  in  finite  part  for  de- 
nominator. 

The  rule  may  also  be  explained  as  follows: — 

Taktag  the  same  axample  "978784  and  nralt^Iylng  ft  b^  100,  wa  fBt 
•978784  X  100=97«784=»7  +  •87&fc=97 + 1{||  (Art  77.) 

Now,  since  we  mnltiplied  by  100  thla  raaolt  la  100  ttmea  too  grefti    There* 

fore  *0T87843=^-fUi||.  and  to  add  theae  fraottona  wa  moat  Nduoe  them  to  a 
eommon  denomlQacor  when  they  become : 


97x9999     8784 

■+ =(Blnoe  9999=10000-1) 


97  X  (10000-1) 


999900 
8784 

999900 


999900 
97x10000-97 

999900 


8784 
999900 


970000-97        8784 


999900 


999900 


999900 
978784-97 
«fe   999^   sFAoZa  repelend  miiwe  JMjte  part  fbr  wumenUort   and  a§ 

mani/ 99  a*  tAere^  ate  ^apet  in  the  Jtnite  parLJbttouea  bvae  maitv9s  a§ 
there  are  plaoe»inthejltnUepaH  for  denominator.  . 

0rhein€e  the  truth  f»r  the  nOeiemanif^U. 

EXBBCIBE  ?a. 

1.  Reduce  •8S25,  147668,  and  -4820075  to  their  eqniyalent  vulnr 
f"«%«-     ^'w.  m^=HH,  iiim  and  ffHm=i«|fl*. 

%  Reda^^6-4966  and  801*8a76»  to  their  equivalent  mixed  num- 
bers. -4iM.  875iff  J  and  801HH. 

8.  Bedttoe  •088,  -0714285,  and  a3845«  to  their  equivalent  rulgaf 
^    frac^iops.  ^♦w.  tV,  A,  ««^d  ^y^. 


4.,  Bedapa  '7084, 
.  Tol^r  frae^ns. 


•003to7,  aiid  -mm  to  their  ^ 


V 
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^»»-  ^  W.]  CIBCCLATINO  DEOIMAla 

wkZ?;*^^^''®  *''®  ^®''®''*'  properties  belonging  to  repetends 

if  welat'the^o:  rtuif  ""^  '^  '^^*'^^^  ^  *  ^P^^^^^ 

Thu^.S7=^75=-2700=-2I000=4!70000«,4o.  '"" 

^„?1'!'  ■*  ''T*?'"^  ""^^ngany  number  of  places  mav  be  ra. 
duoed  to  one  having  l^ice,  Ihrice,  Ac,  that  numbe  ™K 

For  example,  872= -87272=8727272,  Ac. 

•282184=-2821842184=-28218421842134,&a 

of  nu;«  • "" ''''  r'®  repetends,  having  a  different  number 
of  places  m  each  maybe  reduced  to  others  having  Z 
same  number  of  places  in  each,  by  the  foliowkg^^ 

RULK. 
Tberof,™ •U7=uh7n7,  «82=«828282, .na  •silWaiinif 

having  a  fiL'^^f  "J^  "If^x  ^.  t™n«f»™ed  into  another 
aaving  a  finite  part  and  An  infinite  part  containinir  7n 
many  places  a,  the  original  repetend,  and  heiceZ^twl' 
or  more  repetends  may  be  made  similar,  ' 

-     Thus,  aaas-^jsisassia^ *«. 

T-4li4!18i=7«Sffljii=7«si8j,j5,4^ 

precedfL^n!  ^  i'Y  "*''  ^  °'*^«  coterminons  by  tli    • 
CsteS!'  1"4,1'^°<'«  t"o  or  more  repetends  may  .1- 
ways  be  made  atmihr  and  colfrmi«j«,.  ' 

6th.  If  several  repetends  of  equal  places  be  added  to- 
^r  the.r  sum  will  be  a  repetend  of  the  same  nnX  rf 
PlWM  >  «nce  every  »«t  of  periods  wiU  give  th,  same  .u^ 


IH 


GXBOULATmo  DECIMALS. 


£8»w.  IV. 


ADDITION  OF  CIRCULATING  DECTMALS. 
80.  To  add  circulating  decimals— 


RITLB. 

Make  the  repeUnds  similar  and  coterminous  and  write  them  under 
me  another,  to  as  to  have  the  units  of  the  same  order  in  the  same 
vertical  column. 

Addy  beainnina  at  the  right  hand  side  and  carrying  what  would 
have  been  obtained  if  the  decimals  had  been  carried  out  tw>  or  three 
places  further. 

Example.— Add  together  '183,  ♦927,  •42*1  and  9-128466. 


Dittimikr. 

Similar. 

Similar  and  Cot«rmlDouB. 

•788 

rs 

•788 

• 

= 

•78888888888838 

.     •927 

s: 

<0278 

= 

•92727272727272 

•421 

-= 

•42i42 

s= 

•42142142142142 

01284&6 

as 

91284S6 
Stmi, 

9-1284C684568466 

1  carried. 

11-2&648882766204 

EXBBCISK  73. 

1.  Add  together  '9,  6'827,  19'43,  27*0278  and  •0847123. 

.     Ant.  63'8198688274. 
2i  Add  together  7-427,  91234,  17'2987643  and  18-67.  * 

Ana.  52-626228203901471. 

8.  Addtogether4  96, 7-164, 4-7123  and -9V:?.  Ans.  17'80926O2188. 

4.  Add  together  1-6,  99-083i  'l^i  -814,  2-93,  8^769230i  97*26  and 

^^^'09.  Ans,  339*626i77443« 

SUBTRACTIOiJ  OP  CIRCULATING  DECIMALS. 
01.  To  subtract  one  repetend  from  aaother— 

____   ^r-    --/.-vt-rT-.rTj  tr5.-.-T5!Kf    M/t«  vznzTTtttnvuSf  onu  vnilB  CTtS  0€» 

neath  {he  ofhcr^  so  #«  to  have  units  of  the  same  vrder  in  ths  sums  ven 
fiealsol  mn* 


us 


■  '  -    ■  i 

iMn.  9C  81.J  CaCUlATING  DECIMALS 

8  he  ^^^ 

»7-0842i  «,      ■•  ^'"'"■'•■'""iCotermlnon* 

n-08«7«8  ll-0887687e8 

If  the  periods  had  been  «w-«-»  J^*^®  ^Jfforenoe,    86M5824160 

EXMOISB  74. 

1.  From  729s427  take  93126, 

«■  F«>m  l-4m»i  uke -Wis        '     '       .       -«»••  686-216742. 

»•  f™«  1.2«4 ..,, .,^3^.  ^//^ *      ^^  '^o'ooo^ws^i. 

*•  P~»  «.,87e8  «e  ir-ooooooS         :  -^-^''^'r- 

"wwMSi  An,.  881876m906. 

i^±xl'  ""^""'y  0-  -Intend  by  another  o^^^finit. 

«?y«»va/m/  decimal^  *<>d^thsT,  and  redwt  tfu  product  ^  Us 

EXAMPIK  i._MuItipIy  .3  by  .^8. 

•3=f =^  and  -VSzTjlsrii 
Therefore, -3 x.78=ix  11=11=26  ^„,.    ' 
ExAMPi,K2.~-MuItiply.8i8by.7482.         ^ 
*  'SlSrsil^  and  -7482=^1 

"»»»«,  ^i8..7«2= A X ♦J=^=.2864a   . 

EXEKCISE  75. 


lipij  7  25  bjr  2.y. 
a.  Multiply  '297 1^  7.72. 


^««.  21-75* 
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omOTTULTIVa  DECtMAll. 


tjilOT.  tV. 


«  • 


I 


t'-^t- 


8.  Multiply  -818  by  '11. 
4.  Multiply  1'786  by  -47068. 
6.  irfultiply  4-722  by  -198. 


Ant.  -68. 

An*.  -81664  i  68850. 

An$.  -986. 


DIVISION  OF  CIRCULATING  DECIMAI5. 
83.  To  divide  one  repetend  by  another  or  by  a  finite 


decimal — 


RtTLK. 


Change  the  decimaU  into  their  equivalent  vulgar  fraetiom^  divide 
<u  in  Art.  48,  and  reduce  the  rendt  to  its  corresponding  decimal. 

•   •  •   ■ 

Example.— Divide  427  by  -818. 

•427=i*ftf  and  •8i8=T»r.  ' 
Therefore,  •427+8i8=5Vtf-^T*r=TVff  x  V=i4=0-6i. 


CKBCISR   76. 


«    »        »   . 

1.  Divide  -082  by  -128. 


2.  Divide  889-186  by  16-7. 

8.  Divide  -81684168860  by  -47068. 

4.  Divide  -46  by  -118881. 


Am.  '6. 

Ans.  24-6. 

Am.  1-78C. 

An*.  8-8286294117647058. 


Exercise  77. 
MISCELLANEOUS  EXERCISE   ON  DECIMALS. 

1.  Reduce  i  of  ^  of -,V  of  14  to  its  equivalent  decimal. 

2.  Multiply  -67  by  2-i8. 

8.  Find  the  value  of  -678126  of  a  week. 

4.  Reduce  -92487  to  its  eqiiivalent  fraction. 

6.  Add  together  67-284,  9a-718,  and  91-08471284,  and  from  their 

sum  take  100-1284667|J9.    -, 
6.  Reduoe  6  fur.  36  rds.  2  y^s.  2Jb»  9  in.  to  the  decimal  of  a  mile. 


'/f 


etiS97^ 


7.  Firid|g«4iffi9rence  betWe'Sfi  PSr^^671  sq.  ft.  and  100*8  sq.  in. 

8.  Whm  is  the  value  of '9178077S  of  two  aoTM  r 


infill] 


JEXAMINATIOM  QUESTIONS. 


10T 


9.  Reduce  11287  and  l-042867i  to  vulgar  fraotioML 

10.  Divide  47*846  by  1-76.    * 

11.  From  85-62  take  18-76482. 

'''  "IvoldupoVf '''"''  ^^"'"'''^  *''"  «^  •  ^»>-  «<»  -l^S  of  an  o^ 

13.  How  maay  yarda  of  carpet  2  ft.  6^  in.  wide  will  be  required  to 

cover  a  floor  27-8  ft.  long  and  20-16  ft.  wide? 

14.  Multiply  8-146  by  4-297. 

16.  Add  together  81|,  61-126,  828Jt,  and  6-624. 

17.  Reduce    ( ^trllt   ,,  «'«  ^^  «\  ^  2-8  of  2-27       . 

\  l'«-h2-629  ~J^    '^  "ThT"  ^  *  '^P^'* 

quantity.  ^  ^o  f  use 


1. 
s. 

8. 
4. 
6. 
«. 
7. 
8. 
9. 
10. 

I'i. 
12. 
18. 
14. 
16. 
1«. 

IT. 

la 

19. 

20. 

«1. 
88. 


8& 


QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 
NoTi.-T'Aa  r,u,nbersqftertheque,tionsre/erto  tht  article  of  the  S»^i^n. 
SS^i  "  ? ''«c'nwl  fraction  f  (52)  ^^  ^*"'**' 

„rrtiaVj!?2;,r!,^\^'rc"A'"'"''*'  *°^  **«  corresponding  deciml 

ed  ?  (64  and  66)    **""*'  **'  oompouud  repetend,  and  how  Js  ft  espren 
What  is  a  nrixed  repotend  ?  (tf?) 

PJ-    (7ir  ^^^^^^^'J^  •««>"»' «ndcot«mfaou8?    Give  exam. 

whtt1^l£!te;t'?„tb?rof'nrj:?i^  faction  contain  a  repetend, 
Show  Uu»t  tbffi^  "P^tend  can  contain  f  Tt6)  ^ 

What  are  pft|6|«,repetenda?  d9)^% 
Show  the  tni&of  I 


DtirttjeSBA^nM  vnHnAaJ  4^ am      ,,  j       ... 


decimal  may  be  made  Into  a  rapetaad,  <») 


ir 
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[Sjmt.  ir. 


29.  Show  that  any  pure  repetead  may  bo  transformed  Into  a  mixed  repetendf 

80.  Show  that  two  or  more  repetends  naay  be  m^le  simUar  :M  coturmlnoMi 

81.  How  are  drcnlatlng  dedmals  added?  (80) 

«Q    How  are  circulating  decimals  subtracted  ?  (81) 

«d'  SZ  H«  "^^  ??°/i^P'y  clrcalatlnj?  decimals  together?  (82) 

W.  How  do  we  divide  ooe  circulating  decimal  by  another?  \m 


Exercise  78. 

MISCELLANEOUS  EXERCISE. 

{On  preceding  Rules.) 

1.  Transform  4812131  quinary,  into  the  nonary,  ternary,  and  oeU- 

nary  scales,  and  prove  the  results  by  redur    •  all  four  numbers 
to  the  decimal  scale. 

2.  Write  down  seven  hundred  and  two  trilliong  seven  millions  thirty 

thousand  and  seventeen,  and  four  millions  and  seventy-six 
tenths  of  quadrillionths. 
8.  Divide  9'76-432  by  -00000096. 

_      .  (2i+-5625~l'64-,V)"»-V- 

4.  What  is  the  value  oi'       .  '       .  '^^    ^ 

(iT^-  X  f  X  296  X  TiT-^¥)•^-947294^ 

19 


5. 
6. 


7. 
8. 

9. 
10. 

11. 

12. 
18. 
14. 
16. 


6 

Divide  97  lb.  3  02.  4  dr.  1  scr.  17  grs.  by  9  lb.  7  oz.  7  dr.  2  scr. 

A  wall  is  to  be  built  16  yards  long,  7  feet  high,  and  Is^m.  thick, 
with  a  doorway  6  ft.  high  and  4  ft.  wide ;  how  many  bricks  will 
it  require,  the  solid  contents  of  each  being  108  cubic  inches? 

Multiply  9  ft.  tt'  4"  7"'  by  11  ft.  7'  9"  11'". 


Find  the  value  of      ^f  •^-^--tV 


Reduce  782486  pint«  to  bushels,  &c. 
Find  the  least  common  multiple  of  77,  42,  27.  21.  88  14  7  11 
68,  and  80.  '»»>».., 

Divide  86«7942  by  28«4  in  the  duodecimal  scale.    Also  change 

8762814  from  the  nonary  to  the  decimal  scale. 
How  many  divisors  has  the  number  160628? 
Find  the  value  of  1284626  of  2  weeks  and  2  days. 
Multiply  27  lb.  4  o«.  8  dr.,  avoirdupois,  by  728 J. 
Add  together  |98-17,  |4»-29,  £16  88.  8Jd.,  $97-19,  f  127.87k 

IUm^w_^8,  -76,  -912?,  wid  -obsMJ  to  tjieir  e<}uiraj«it  vt4^ 


20. 
21. 
22. 
28. 


BtoivIV.]  miscellaneous  EXEECI8E.  1^9 

^'^  ^i??Sftn  TJ?®'  ^^'  *'*^  V  '''^^^"S  *^«  ^«<^'«»'J  PoH  (1)  Make 
miT.  K  m  *^  S'f ''*®''  5  ^'^>  "^'^e  it  10000000  times  lei  •  m 
Utenti,  nf'T'  1^  "^'^.^t ''  hundredths  of  billiontbs ;  MiS 
It  tenths  of  millionths ;  (6)  make  it  hundredths. 

[K2jo^fH)i-9H+'69+jyrf,ll^].^(^  of  -16)* 

[(•7632763  x  ll)";  j  of  |g^]  ^  (|  pf  .g  pf  .3  ^f^g^^  q^)^.^ 

18.  Reduce  ^     i  of -6732467-^^. 

19.  Divide  £660  8s  l^d.  among  4  men,  6  women,  and  8  ch'ldren 

Add  together  16ff,  19},  23|,  and  129*. 
Write  down  all  the  divisors  of  8100 
rind  the  G.  CM.  of  2691,  11817  and  982a 
^oc^L^lZ'lfT^^^       lunar  month  which  contains  2661448 

■     Jhe"elTl?g%:  aTinle^fr"^^'  '^^  cifcum^ference^^Se^ 
What  is  the  weight  of  the  w.ter  contained  in  a  rectangular  eia. 

x^st^^i^sioiTjAr  ^«  ^-^eep,rd^--i; 

^OT».~A  cubic  foot  of  water  weighs  62S  lbs.  and  a  gaUon  weighs  10  Ib^ 
.  Reduce  £78  17s.  ll*d.  to  dollars  and  cents. 
.  From  93^  tuke  76^  and  divide  the  result  by  ^. 

,  Find  the  value  of  -^-^-L  v  *  of  ^*  **^  ^ 
Hof^^lOf  ^»«f  is^^fi^- 

Transform   91842  undenary  into  the  guinarv    duodmar«  «„fl 

What  are  the  prime  factors  of  7680? 

Reduce  72  miles,  8  fur..  1  ner    2  vrta    i  ft    tr :-  J   n 

Divide  93-72S  by  29-4i73. 

Wha  IS  the  wor-th  of  719680  lbs.  of  wheat  at  $1-80  per  bushel  ? 
Aod  together  $7214  and  $98-76;  multiply  the  sKy  9^71^ 
^vide  the  product  equally  amomr  11  n^^ns.  "^  '^  *7  and 

iuxii  me  M.  V.  M.  of  21389  and  180781."" 


26. 


80. 
31. 
32. 
38. 

84. 
85. 
86. 
87. 


wu. 


^'  rinOi 


*-^32Jssi!i"!.t;te^arr4!s;"^'-,;s2''^^^ 


soo 


ilOi 


I 


£8wm  V. 


40.  Purchased  17  yards  of  cotton  at  11  cents  per  yard,  19  yards  of 
ribbon  ut  87i  cents  a  yard,  m  yards  of  silk  at  |2'l7  a Crd  a 
parasol  |4-75,  a  bonnet  fll-ej,  67  yards  of  sheeting  at  27  cenlJ 
a  yard   16  yards  of  French  merino  at  $1-87*  a  vard  Lid  t^m 
imngs  ^7-98,    Required  the  amount  of  my  biU. 


r     ' 


SECTION  V. 


RATIO  AND  PKOPORTION. 

1.  Two  numbers  having  the  same  unit  may  be  com. 
pared  with  one  another  in  two  ways, 

1  St.  By  considering  how  muck  greater  or  less  one  is  than 
the  other ;  and 

2nd.  By  considering  how  many  times  one  contains  the 
otner. 

2.  Ratio  is  the  relation  which  one  number  bears  to 
another  with  respect  to  magnitude,  when  the  numbers  are 
compared  by  considering,  not  how  much  greater  or  less  one 
is  tUan  the  other,  but  how  many  times  or  parts  of  a  time 
one  contains  the  other.     Hence: 

The  ratio  of  two  numbers  is  the  quotient  arising  from 
the  division  of  one  by  the  other. 

-V  i^j.X''*'  ™*'*'  "'  """  mimher  to  another,  when  tnenrarpd  wifh  ..o.....*  » 
their  diJTerence,  h  som-tlmes  called  oritt«««r/?a?l?;nStrneLb Tt  frnS 
n.  H.*'"f  ?  ''^r"  ""  "^  <^1-  2)'  wM«h  IH  called  (TfometrJcil  rntlf        '  ^""" 
UmllV^f""",^'?''  ^'^t^^  wlienever  the  term  ratio  is  used  Jeometrical  r*«A 
Is  meant;  we  shall  use  the  term  difference  in  place  of  arithKcrraJila 

4.  Since  ratio  simply  expresses  the  quotient  arising 

(Art.  06,  Sect.  II.)  we  have  three  ways  of  indicating  divi- 
sion. It  follows  that  we  have  three  ways  of  expressing  the 
ratio  of  one  number  to  another.  ^ 


Thn»  tlie  ratio  of  ff  to  4  Is  expressed  either  bv  d  j.4  «r  >»•  j  ».  k.  a. 
The  ratio  of  7  to  18  is  IndicaSd  either  by  Ti^lWh?  t.  IrbylU 


;4. 
1ft 


kiai  '^^^^®*'*  exist  only  between  numbers  of  the  "same 


Asn.  Lir.] 


BATia 
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I.  e..  these  numbers  ie  not  «f  S?Sme  klSd'^Sn"*?^ ''?^*  *°'^  ^«  mili^^, 
between  them.  ®  "*™®  *'*"^»  *°d  therefore  do  ratb  caoeidst 

c«r5"/""^®"  ^'^  °^'  '^®  «*™«  k>n<i  When  they  are  of  the 

same  denomination,  or  when  they  have  the  same  unit  or 

when  one  can  be  multiplied  so  as^^to  exceed  the  Xf '  "' 

Ihe  two  given  numbers  which  constitute  the  ratin 

y.  Katio  IS  either  rfem^  or  inverse,  simple  or  comj  und, 

sion  o/fd  ??^^'*'1\^  that  ^Wch  arises  from  the  divil 
sion  of  the  antecedent  by  the  consequent. 

from  Th.^?/^""''*?  ?  ^'''"''^''^  •^''^*^  ^«  *^»at  ^hich  arises 
from  the  division  of  the  consequent  by  the  antecedent. 

Thus  the  Inverse  ratio  oflS  to  8  Is  8 :  15  vt  A,  or  34-15,  or  j. 

ratio  ^""^'^  ^**'^  ^  sometimes  caUed  a  reciprocal 

^  Jhas  the  reciprocal  ratio  of  15  to  8  Is  8 ;  16  or  A=8=Inyerse  ratio  of  16 
that^J  Jtity.'""'^'^^^  '^  "  ^^^'^^^^^  ''  ^^'y  <«-<^«d  by 

the  terms  ;  ^hen  ^  a  fraction,  hy  dveHing  tifZllZ        ^"  '"^ 
and";  contqSL^''"  "  ''''  *'^*  ^««  ^"*  -^  ^^^-^^-t 

Thus  9  .8,  7 :  11,  18  :  2,  4a,  are  simple  ratios. 

16.  A  Compound  Eatio  is  a  ratio  produced  bv  mm. 

Thus,  the  simple  ratio  of. o.fti«« 

aatuil-as".?/ l*?r  mla  aJd  ^^^^^^  a  oomponnd  ratio  Is  of  thesM,, 

o^<()'<»  Of  the  Juo  lo  pLrUcS  SSr"""*  """^  **  "^**  "««^7  to  ta<Uoato  S 


tl 


2d2 


tArxof. 


[Bior.  r. 


^  IB.  Jiaiioi  ar^  eompmrndid  hy  mukipiping  tcgethw  all  the  ante- 
^Man4wuniecedint,andaUtb,^:^T^an^ 

x8xU°V<S'^f*aT^'"^**''''*  =  ^'2:8.5:ll.«nd4:8l52x8.6x4:7 

EZKRCISX  79. 

1.  What  is  the  ratio  of  S*/  to  8  ? 

2.  What  is  the  ratio  of  7  to  11  ? 
8.  What  is  the  ratio  of  9  to  27  ? 
4.  What  is  the  ratio  of  42  to  5? 
6.  What  is  the  ratio  of  72  to  6? 


6. 

7. 

8. 

9. 
10. 
11. 
12. 


Reqmred  the  ratio  of  the  foUowing  numbers:— 


6  to  25. 
49  to  7. 
88  to  7. 
187  to  11. 
19  to  162. 
28  to  299. 
147  to  21. 


Am.  ^. 

An9,  7. 

Ans.  llf. 

Am.  17. 


18.  $17  to  |8'60.  AH8.  2. 

14.  $98  to  $81.  Ana.  8. 

15.  14  bus.  to  2  pkfl^       Am.  28. 

16.  40  m.  to  12  fur.      Am.  26|. 

17.  24  lb.  to  12  02. 

18.  17  shillings  to  £51. 

19.  16  acres  to  30  sq.  per. 


Required  the  inverse  ratio  of  the  foUowmg  numbers: 

22:27^6':  j-.|.|28.11min.to80sec.       '        "^ 

•     Am:  4. 


2/fii  9  to  86, 
24.  19  to  67. 
25;  81  to  9. 
26.  187  to  17. 


29.  4  lbs.  to  12  oz.  Av.  Am 


Am.  f^. 

Am.  57t. 


80.  8  qt&  to  48  gals. 

81.  70  per.  to  2  miles. 

82.  7  Flem.  ells  to  9  Bng.  ells. 
38.  11  oz.  to  68  scruples. 


Required  the  reciprocal  ratio  of  the  following  numbers:— 


84»  7  to  42. 

85.  i  to  i. 

86.  42  to  23. 
37.  17  to  68. 
88.  19  to  17. 


Am.  1 :  5(V=6. 

Am.  8  :  2=4. 

Am.  sV :  A=|. 


3».  iV  to  ^. 

40.  72  to  18. 

41.  612  to  32. 

42.  i  to  i. 

43.  f  to  t 


Am.  f . 

Ant,  \. 

Am.  ^. 


Requii«ed  the  ratios  compounded  of  the  following  ratios:— 

44.  2  to  8,  P  to  7  and  1  to  7.  Am   10  to  14*7 

45.  8  to  6  and  17  to  8.  ^Tm    i?«  .«  ia 

46.  9  to  8,  7  to  6,  6  to  6,  4  to  8  and  2  to  1.  ^1S   2620    8M 

47.  1  to  7,  1  to  8,  8  to  1  and  6  to  1.  Am   16  .21 

48.  2  to  6,  8  to  7,  4  to  5,  21  to  2  and  1  to  9.  AmTi^  :  SieO." 

^  19.  Since  the  antecedent  of  a  couplet  is  a  dividend 
jiw  consequent  a  divisor,  and  the  ratio  the  quotient,  it 
glows  fcoxtt  the  priociples  estabMed  in  A^  79,-a4. 


H  : 
XX  : 

;3 : 

3 
n  :  ! 

EXA 

foUowin 


Abxb.  is-ta] 
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let.  Multiplying  the  antecedent  ofa  couplet  or  dividinir 
nuJ^er^^^^^  by  aay  nombbr  multiplies  the  ratio  by  that 

^hhs  the  ratio  of  28  to 112-5*. 

The  ratt.>of  28x0  to  112=xi  =  i.8  =  three  time,  the  ratio  of  28  to  112. 

*  V  Jr'  ^^^^^^^S  the  antecedent  of  a  couplet  or  multlDlv^ 
ing^the  consequent  by  any  number  divides  the  ratio  bv 
tnat  number.  ^ 

Thus  the  ratto  of  M  to  18:=  4 

The  ratio  of  M^2  to  16=82 :  16=2=4^2  =  half  the  ratio  of  64  to  16. 

^ra.  Multiplying  or  dividing  both  antecedent  and  con- 
sequent  of  a  couplet  by  the  same  number  does  not  alter 
the  value  of  the  ratio. 

Thus  the  ratio  of  18  to  6  is  8. 

Th«  ratio  oflSxT- 6x7  =  126:  42 r=8  =  ratio  of  18+2  :6+2  =  ».  a 

20.  Smce  any  number  of  ratios  to  be  compounded  to- 

Au    T^     ,  expressed  as  fractions  and  then  compound- 

t.rw^'!fl  ^""^  multiplication  of  fractions  (Art.  45, 
oect.  IV.)  It  follows  that :— 

When  tev&ral  ratios  are  to  be  eompounded  together,  w  mav  before 
multtplymffthe  anrespondina  terme  together,  cZeel  aZSiS^ 
common  to  an  antecedeyU  and  a  conaeglent.  ««2</«««<»*  tf^i  *» 

and  2lT66.  ^•""^**°»P°'^d  *«S^^er  4  :  17,  84  :  66,  11  :  2,  18  :  7, 


XT 


OPERATION. 


XX 

x^ 


%     }-=4x8:6x6 


or 
12 :  28^w,. 


Example  2i— Compound  .the 
foUowiDg  ratios : — 

OPERATION. 


Xi  :  XX 

2 


ExptANATipN.~lT  cancels  17  and  re- 
duces 84  to  2  and  this  2  cancels  8,  the 
third  consequent;  U  reduces 56  to ?;  18 
reduces  65  to  6  and  7  reduces  21  to  & 
1  he  only  antecedents  now  left  are  4  and  8 
which  multiplied  together  make  IsTand 
the  only  remaining  consequents  are  Sand 
^k'^^'T  "oJtipHed  tofrether  make  2^ 
The  ratio  12  to  25  Is  therefore  the  raS 
compoonded  of  all  the  given  ratios. 

Example  8.— Find  the  ratio 
compounded  of  the  foUowinjr 
ratios : —  * 

OPERATION. 

7 


•~-0.w.O 

V    r\    ^ 


JO 


or 
1» :  IS  Am. 


1 
X^ 

y9 


Xi 


29 


?? :  m 


XX 

m 


H 


=1 


4c  Ane. 


20i 


«i.na 


[Bm.T. 


1!ZZHCI81!  80. 

1.  Find  the  ratio  compounded  of  0 :  16,  26 :  81,  841 :  18  and  48- 

100.  ^n«  88  •  8 

2.  Find  the  ratio  compounded  of  18  :  26,  Y  :  9,  11 :  12,  and  91  :'49! 

o    v  A^j.      \'  \   ,     *  -4n».  148 :  160. 

8.  Find  the  ratio  compounded  of  1 :  2,  2  :  8,  8  :  4,  4 :  6,  6  :  6  and 

4.  Find  the  ratio  compounded  of  2  :  6,  8  :  11, 14  :  17  and  187  :  112,* 

6.  Find  the  ratio  compounded  of  8  :  6,  7  :  9,  11  :  18,  16  :  17  and 
^®  •  21.  An».  209  :  668. 

21.  If  the  antecedent  of  a  couplet  be  equal  to  the  con- 
sequent, the  ratio  is  equal  to  1  and  is  called  a  ratio  of 
equality. 

If  the  antecedent  be  greater  than  the  consequent  the 
ratio  is  greater  than  1  and  is  called  a  ratio  of  greater  ine- 
quality. 

If  the  antecedent  be  less  than  the  consequent  the  ratio 
is  less  than  1,  and  is  called  a  ratio  of  less  inequality. 

Tbns  the  ratio  of  T:   T  =  l   is  a  ratio  of  equality. 

The  ratio  of  7 :    2  =  3*  1»  a  ratio  of  greater  Inequality. 
The  ratio  of  7    14=  i  la  a  ratio  of  leas  inequality. 


Exercise  81. 

In  examples  1-48  of  Exercise  79  point  out  which  are  ratios  ol greater 
and  which  ratios  of  lest  inequality. 

Si2.  Ratioe  are  compared  with  one  another  by  expressing  them  in 
the  form  of  fractions-deducing  these  to  their  equivalent  f^aettons 
having  a  common  denominator  and  comparing  the  numerators. 

Ratios  may  also  be  compared  by  aetualiy  dividing  the  antecedent  by 
the  consequent  and  thus  ascertaining  which  gives  the  greatest  quotient. 

Note.— -The  latter  method  is  usually  the  more  convenient 

Example  1.— -Which  is  the  greatest  and  which  the  least  of  the  fol- 
lowmg  ratios,  viz :  3  :  4,  7  :  8,  and  9  :  10  ? 

8  *     4=:   }=}ft  ) 

By  1st  Rule  7  :    8=  1=M  I  ^V^^^  ^  '  ^^  "  greatest  and  8  :  4 
9:10=A=||J      least 

8?    4  =  8-*.  4=    •76)„  «      ,«  , 

.  By  2nd  Rule  Y  :    8  =  7-i-  8=  -876  CH«»ce  9  :  10  is  greatest 


Example  2 


18  <|n<?  6  ;  6 


9  •  10  =  9+10  =     "9  \    •      *^d  8  :  4  least 
. — Compare  together  tlie  following 


2:8 


[BiorT. 


8  and  48: 
Ina.  88  :  8. 
Qd  91  :  49. 

148  :  160. 
i,  6  :  6  and 
ln«.  7 :  66. 

187  :  112. 
Am.  2  :  6. 
6  :  17  and 

209  :  668. 

I  the  con- 
ratio  of 

dent  the 
eater  inc' 

the  ratio 
lity. 


I  of  greater 

ig  them  in 
■  fraetiotu 
ore. 

tecedent  by 
\t  quotient, 

Dt 

ofthefol- 
;  and  8 :  4 


s  greatest 
east. 

' ;  8,  2  ;  8 


1:    8=  i 
By  1st  Rule  1^  I  J= 

6:    6= 
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Hence  7 :  8  is  the  greatest  and 
2  :  8  is  the  least. 


By  2nd  Method 


7:    8=  7-H  8='876 
2  :    8=  2-#-  8=-6 
11 :  13=ll-j-18='846168 
6:    6=  6+  6='88 

EXEBCISK  82. 


Hence  7  :  8  is  the 
greatest  and  2 :  8 
the  least 


1.  Point  out  which  is  greatest  and  which  least  of  the  ratios  7 :  4. 
6  :  8,  17  :  8,  and  11  :  6. 

o  u  .  X     .,..,-.  ^'**-  11  :  8  is  greatest  and  7  :  4  least 

a.  romt  out  which  is  greatest  and  which  least  of  the  ratios  16-9 

o   t>^.^  •  ^'  '^  V?'  ^^  ®  •  ^'     ^"*-  "^  =  2  is  greatest  and  16  :  9  least! 
8.  Foint  out  which  is  greatest  and  which  least  of  the  ratios  7  :  88 
11  :  49,  16  :  71,  and  21  :  106. 

Am.  16  :  71  is  the  greatest  and  21  :  106  least 

23.  If  the  terms  of  two  or  more  couplets,  having  the 
same  ratio,  be  added  together,  the  resulting  couplet  will 
have  the  same  ratio. 


Thus,  the  ratio  of  6  :  2=8,  the  rotlo  of  21 :  7=8,  and  the  ratio  of  88  :  11=8. 
the  ratio  6+ 21 +88  to  2+ 7  + 11,  that  Is,  of  60  to  20  Is  also  J"  °  "  «» '  "  »• 
That  Is,  If  6 :  2=21 :  7=88 :  11,  then  6+2I+88 :  2+7+11=6  •  2 


24.  If  from  the  terms  of  any  cpuplet  the  terms  of  an- 
other couplet  having  the  same  ratio  be  subtracted,  then  the 
resulting  couplet  will  have  the  rame  ratio. 

nf  rP?!".*)!®  S**!?  ^'P  *S  W^  I'  »"4,tte  ratio  of  14  to  2  Is  7.    So  also  the  ratio 
of  86-14 :  6-2,  that  is,  of  21 : 8  is  7,  or,  if  86  :  6=14  :  2,  then  86-14 :  6-2= 

25.  A  ratio  0^ greater  ineguality  is  diminished  by  add- 
ing the  same  number  to  both  terms. 

Ilias,  the  ratio  of  48 :  8=6. 

The  ratio  of  48+12  :  8+12  or  60:  20=8  which  is  less  than  ratio  48  :  & 

26.  A  ratio  of  less  inequality  is  increased  by  adding 

t.nA   pom  A   rtnnnVkaw   ^n  \\r\i\\    4a«>*v<« 

Thus,  the  ratio  of  8 :  43=|. 

Th«  ratio  of  8+12 :  48+12  or  20 :  90=)  which  it  greaUr  than  ratio  of  8 :4S. 


t 
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PROPORTION. 
27.  Proportion  is  an  equality  of  ratios. 

,  Thus,  the  «««.  16 : 8  .nd  26 : 5  conrtUuf  .  proportion,  rtnoe  16 :  8  =  6.^ 

tion^fs!  ^^'  *'''"'  "^  *^"  *"'"  ^°°P'«*«  «'«  called  propor- 

Ut   l^^^^''''  ^«y  ^  expressed  in  two  ways, 
ratios    ^^P^^^°^=='  *J^«  «i^n  of  equality,  between  the 

«itiof  ^^  ^^""^^  ^'"^  points,  thus  : :  ,  between  the  two 

to  6^:r  '&ylt\;lo'l'Sl'i±l'  *^«  «««  0'  ^5  *o  «  eqa.1.  the  r»tlo  of  26 
theibn^^rhelf-Vig'r^^^^^^^^ 

.  ,?!•  y*»en  three  numbers  constitute  a  proportion  r»T»A 
of  them  IS  repeated  so  as  to  form  two  term^^   ^        '  "^^ 

■MnSi'  "  ""'"'  "•  **"*  '<"°'  <"  •  aMpropoHtcnal  to  a.  .U,.r  two 
"d^^tT""^'  "  '™'™"«''  *«  ^i^tocUon  between  ,^i„ 

A  proportioii  conasts  of  two  coupleto  or  four  teimr 
toe  ni;^„":?^  "*  «™""  ~  >«»"•«»  »»™er 

o^Ja  i*?<f  proportion 8 :  17 : :  21 :  119 

17  snd  21  are  the  means. 
34.  If  four  niiAnfifi'Aa  v^ .       «       * 

•:U::18:88.    Then  6x88=11x18 


[' ■■illill«.i''Ai-  ii|ff|-yi»i|^j« 


tSiw.  V. 


d  proper- 
's, 
ween  the 

1  the  two 

26,  Md  5  by 
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tenn  or  a 
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sen  ratio 

uent. 

>r,  since 
the^^' 


act  of 


Ann.  aT«^] 


ffiBOPOlfcTIQK. 


M 


fce««enu.terdoe,^^^^^^ 

ift      1?  r*  *  "  ""88^ '  """^  multiplying  each  of  tbeM  by  88.  we  h.Te  6  x  88  =z 

duct  of  the  means.       '  i'™PW"on  loe  product  of  the  extremes  equals  the  pro- 

'  ^  folWr:-"""  ^"^^  ""^^  ^^  established  more  generally  as 

Tbeaalbf^'c  V"""  ""^  '*"""  P™P<>rtlonala  whatorer, 

But  a  ft  =  I  aod  c :  rf  =  ^ 
f>  d 

Therefore  ?  =  J  -  Multiplying  each  of  the«»  equals  by  5  x  c«.  we  hare 
TherllefjS,."-    ®"*  **  ?°^  '^  »'«  ^^^^  ^^t"*™**  "d  6  and  o  are  the  means. 

portSS:  5nhe^  pJodft  SThe"«^i"''"'''^T^*.*^«  ^  «'  »  geometrical  pro- 
fourquantUJeaaFeprSportionS^^ffZ^^^^  product  of  the  means  "the 

■ot  proportional.    P'^°P°'"*"""  •  "  ^''^  products  are  not  equal,  the  numbera  are 

^6.  It  follows  from  Art.  34  that  :— 

ftndiibcence^    . 
Ufmidit!  '*■''  'T*  "-^  *  l^<^^tum  be  given,  tlu^  fourth  may 
■  Ut  term  ■=  ^^'"'^  x  Srdterm 


L 


f\ 


term  = 


i 


8nrf  term  =. 


4th  term. 
Ut  term  x  4th  term 

Brd  term. 
tst  term  x  4th  term 

2nd  term. 
2nd  term  x  Zrdterm 


l»t  term, 

fixAMPLB  h«rhat  is  the  fourth  proportional  to  7,  11  and  85? 
S|ad  temi  x  8rd  term      il  x  86      £ 


4th  term  3 

St  V  i  «««%«  «a     'A 


lat  tenn, 


toe9i  16  and  128. 
8rd 


Tb 


ae 


.  secona 
Required  the  third  term 


and  fourth  terms  of  a  proportioa 


.term=i2U^=.L!fJ?!.^* 


9nd 


H 
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EZKBOISI  88. 

• 

1.  The  aecond,  third  and  fourth  terms  of  a  proportion  are  11,  11 

and  98f    What  48  the  first  term  ?  Aru.  2. 

2.  The  first,  third  and  fourth  terms  of  a  proportion  are  21, 68  aud  89. 

Required  the  second  term.  An$.  18. 

8.  The  first  three  terms  of  a  proportion  are  2,  8  and  1.    What  is 

the  fourth  term  ?  •  Aru.  10|. 

4.  The  last  three  terms  of  a  proportion  are  91,  88  and  104.    Re^ 

quired  the  first  term.  An,,  77. 

Find  the  fourth  proportional  to 

S'  t  ,1"^*;  \?  y*^  and  |96.  .                         Am.  $432. 

6.  0  lb.  2  lb.  and  $8-76.  Aru.  |1'60 

1.  1  cwt.  216  cwt.  and  $1-60,  Aru.  |16l2-60.' 

8.  6  mUes,  1  mile  and  2V  shillings.  Aru.  48.  6d. 

1 A   aV^'  ^52  ?•  *"•*  ^^  ^«-  ^^-  ^»w-  ^92  168.  -Sd. 

10.  4  days,  27  days  and  $100.  Aru.  $676. 

37.  It  will  be  useful  to  remember  the  following  properties  of  a 
Ueometncal  proportion.  As  the  proofs  are  given  in  every  common 
work  on  Algebra,  it  has  not  been  thought  advisable  to  insert  them 
here ;  a,  6,  c  and  d  stand  for  any  four  proportionals  whatever. 

Ua:b:  :o:d 
Alternately  a:o::b:d 
Inversely  o:a::d:c 
By  Cwmposition  a+  b:h:.e  +  du 
By  Division  a —  b:b::o—d:d 
By  Conversion  a:a  +  b::o:o  +  d 

Ora'.a—b-.ioie  —  d 

38.  Proportion  in  Arithmetic  is  usually  divided  into 
simple,  compound  and  conjoined. 


Orifl5:6::10:4 

]6:10::6:4 

JIJ:15::4:10 

d      16  +  6:6:  :10 +  4:4^or21:6::U:4 
15--6:6::10-4:4,or»:6::6:4 
16  •  IS  +  6 : :  10 :  10  +  4,  or  15 :  21 : :  10 :  14 
16  :  16 -  6  : :  10  :  16-  4, or  16  : 9  : :  10 :6 


SIMPLE  PROPORTION. 
89.  Simple  proportion  is  frequently  called  the  Rule  of 
Three,  because  when  three  terms  are  given,  by  means  of 
them  a  fourth  may  be  found.     It  is  also  sometimes  called 
the  Gk>lden  Rule  from  its  extensive  utility. 

40.  Example.— If  16  barrels  of  flour  cost  |112,  what  will  129 
barrels  cost? 

—  I*  *u!,' v".^  ®^5iy  <**^**''  question  in  Simple  Proportion  there  are  two  ration 
one  or  which  is  perfect  (i  #,  has  both  terais  given)  and  the  other  Imperfoot,  and 
from  tlie  natore  of  proportion  we  know  that  these  two  ratios  must  be  both  of 
Ue  same  kind,  that  i^  they  must  be  both  ratios  of  greater  ineouality  or  both 
.iMios  of  MM  inequdlUy. 

»-- .^"^  ^"Ji?**  ?"*"'?  example,  the  ratio  cf  %\n  to  the  answer  is  a  ratio  of 
fJS!  t!^^!S**^^  ''Sf®  ^\^  evident  that,  if  16  barrels  cost  $112, 129  barrels  will 
5?w3ft?'  if  iS  '         l»  alio  »  ratio  of  k9$  ineauulity  and  must 


[8iot,T^. 


ire  17,  U 
Ana.  2. 

)8  aud  89. 

Ana.  18. 
What  is 

Ana.  lOi. 

104.    Re* 

Ana.  77. 

na.  |432. 
M.  $1*60. 
11612-60. 
a.  4a.  6d. 
2  ]6B.-8d. 
fM.  |676. 
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«  both  of 
if  or  both 
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And  Binoe  the  ratios  are  equal 

barrels.       dollars. 
18 :  129 : :  112 :  Ana. 

Also  (Art.  M)  Ana.J-^l^^^m. 


16 
PaooF.-Set  90S  in  the  fourth  place,  thns  i 

and  see  if  the  product  of  extreme8= uroduot  of  means  (Art  86  ^ 

16x908=14448=129x112.    ''"•*"•' 

From  the  preceding  illustrations  ai  d  principlea  we  de- 
duce  for  Simple  Proportion  the  following  general 

/*-  f «  '^  ^Z""*  ''*'"'  ^^  /**  irnperfect  ratio  in  the  third  place,  and 
the  letter  z,  to  represent  the  anamr,  in  the  fourth. 

Then,  if  by  the  nature  of  the  question,  the  ratio  of  the  third  tern 
raltar^n^y  ""  7'*^  o/^rr^a/er  .Wy^a/^,  maki the  remaining 
t^^  f  ^f  -^  ^''T''  •'*<'?"°'*'y  «'«o  /  *«'  if  the  ratio  of  the  third 
term  to  the  answer  be  a  ratio  of  leaa  inequalUy,  make  the  other  ratio 
a  ratio  of  less  mequality  also. 

^i.^1l^'  (^'•'.  36,)  mMW;,/y  <A«  sectmdand  third  terma  together, 
dvoidt  tJ^  product  by  the  firat  term,  and  the  qu<4ient  mil  be  the  Z^ 
awer  %n  the  same  denomination  aa  the  third  term 

TROOF.—Multiply  the  first  term  and  tlie  anmer  together,  and  if 
the  product  IS  equal  to  the  product  of  the  second  and  third  terma' tU 
work  t«  cwrect.    {Art  86.)  ' 

r^^^f^'^''i:^  l.—If  a  man  can  walk  166  miles  in  :[2  days,  how  many 
miles  can  he  walk  in  60  days '  '  ' 


miles. 
-    ^  . :  166  ;  ». 

Whence  the  answer  =  »5^i^=775  miles. 


days. 
12    60 


12 

tufA* dJ^iJfL*^®  second  and  third  terms  multiplied  together,  consti- 
nr  ndr^iln?  H- '  ^^  *?!  ^J^\^^rn  is  a  divisor,  it  is  n^anifest,  from  the 
fi.nfn'^w-  '*''''''''''  ^^'^'  ^^Q*'  Sect.  II.),  that  we  may  cancel  any 
factor  that  ,s  common  to  the  first  term  and  either  of  the  other  Z^ 

and  SiJ  V  iVy:iiTS«  rt^-:^,  iSS;iL^6V„'s:''  ^^•'^"■^  *•»« «"' 

Example  2.— If  96  buHholg  of  ^*fh. 
bushels  cost? 


_ U.X     Ml 


wui    lo 


*^«'^'.^'^^^^'^z^^^^.t:ss?-Z'^^sss^ji 
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1 1 


\em  than  Ofl  bushels ;  we  therefore  place  IB,  the  smnller  of  tin  remalnlnK  terms 
In  tilt)  Mectnid  place,  and  the  other  term,  »6,  la  tu.  Jlmt  place,  lience  the 
BUtomcut  In  ao    16  buahols  :  :  |128  :m.  ^        *- 


OPBRATIOir. 

bnsh.       $ 
6    X    4  =  $20  Am. 


Here  82  reduces  06  to  8  nnrt  128  to  4,  and  8 
oancek  8  aad  reduo«s  16  tu  6. 


The  teacher  would  do  well  to  insist  upon  his  pupils 
performing  all  qu,  stions  in  Proportion  by  analysis. 

*in^^\^  ^"  f'Tn  "'^  '"**'  Qiicstloii,  wo  begin  as  follows:  If  96  bushels  cost 
$12^,  b.us  Ml  will  mf  V  of  $128.  or  •l.'JSjl.  Then  If  1  bushel  cost  |1-83J,  15 
bushels  will  coBt  16  Jnt-a  att  much,  which  la  |20. 

Example  8. — If  27  men  ctm  mow  GO  acres  of  grass  in  a  day,  how 
iDuny  auies  cti/i  98  men  mow? 

OPtBATlOW. 

incii.  acres. 

M     81       20 
8 
81  X  20 

-=206i  acres  Am. 


8 


Here  the  Imperfect  ratio  Is  60  :  oi  acres,  and 
since  98  men  will  evidently  mow  more  than  2T 
men,  we  make  98  the  second  Urm  and  27  the 
JirM.  Hence  the  statement  Is  27  :  98  : :  60  :  05. 
Then  8  reduces  27  to  9  and  fll&  to  81,  and  8  ajraln 
reduces  9  to  8  tmd  CO  to  20,  und  the  answer  is 
equal  to  81  multiplied  by  20,  and  divided  by  & 


This  question  may  be  performed  thus  by  analysis : 

If  27  men  mow  6 »  acres  a  day,  1  man  will  mow  y^  of  60  acres,  or  21  acres: 
98  men  will  theroJore  mow  98  times  2 J  acre8=206|  Am. 


Exercise  84. 


1.  V 


8 


9 
10 


11  baskets  of  peaches  cost  |sl3-42,  what  will  87  baskets  cost? 

Am,  1106-14. 
2.  If  28  cords  of  wood  cost  $266,  what  will  26  cords  cost  ? 

„    „  Am.  I237-60. 

8.  If  a  man  receives  $29-20  for  16  days'  work,  for  how  many  days 

should  he  work  for  |83'60?  '  Am.  46f  ^  days. 

4.  If  16  bags  of  potatoes  are  sold  for  112-80,  what  will  156  bags 

bt'ing?  Am.  $124-80. 

6.  If  a  stick  7  feet  long  0!i3t  a  shadow  of  5  feet,  what  will  be  the 

height  of  a  tree  which  casts  a  shadow  of  112  feet  long  ? 

Am.  156Jfeet. 

^V  \i  a  stack  of  hay  will  feed  "27  cows  for  99  days,  how  long  will  it 

feed  55  cows?  ^n*.  48Hay8. 

7.  If  9  bushels  of  peas  sow  5  acres,  how  many  bushels  will  be  re- 
quired to  sow  48  acnss  ?  Am.  86|  bushels. 

If  3  men  put  up  73  pen  h(«w  of  fencing  in  2  days,  how  long  will 
they  take  to  put  up  803  perv  lies?  Am.  22  days. 

If  176  pails  of  maple  sa).  make  100  lbs.  of  sngar,  how  much  sugar 
will  1128  pails  make?  Am.  640|^  lbs. 

If  it  cost  $20-88  to  weave  108  yards  of  cloth,  what  will  it  cost  to 
weave  466  yards?  Am.  $89*90. 


AaiK  41,  «i.J 
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in  a  day,  how 


es,  or  23  acres ; 
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12.  If  11  men  pIouTlTrt  als  h.  a  iJ^^  k         ^'**-  »^"  barrel. 
^^      men  pIou.S,  in'tho "am" Ji;;" ?'  "''^''  '^"  "^-^^'jcr-  would  3 

H.  If  iJb.  .,.,.  ,r  a;  Lf  n'ur  ^r'i^/els  of^I^det'f.V^^^- 
barrels  01  -ider  will  88  UuM.  of  apples  maLl'  "^""^ 

16.  If  to  men  ca     build  a  wftll  .,.  t>  .1        u        '^***'  ^^  barrels. 

btiilU     fa  15  la^  ?         ^     *"  ^^  *^^>^'  ^^o'^  ^^'"'y  men  could 

16.  If  17  da      work  miv  f/«»  ♦       i        i     ,.  «  -<4w«.  72  men. 

n.  If  .traiu    rave?  27  nLruer  hour  hnw  f    ^t^.^^H  barrels, 
hours?  ^^"^  "**"*^»  "<*^  ^ar  will  it  travel  in  24 

18.  If  7  cows  ma  I    30  lbs.  of  hiifh».  »  «,««i    u  ^'f**  ^^^  ^'^es. 

pected  froi         cows  ?        ""^'  *  ''«®^'  ^^^  "^"^'h  maj  be  ex- 


42.  7/**  any  < 
appli/ the  ruleit  ,n 

Example  l.—if 
much  will  ,3,- of  a  b 


^tM.  98 f  lbs. 
'-J;^^contain  fractions  or  mixed  number,, 

-f  ptchLt^T'"  ^^^  *  ^'^  ^^"-'  ^- 

» •  A      a  rm.  opRRATiow. 

cenS' •'  * ^  "•    '^''''^^      ^"^^^''  =  f  X  ,iV  -f  f  =  If  X ^ X  f  =  19^ 
of  a^bX'coft?^^ '''  ''  '  ^"'^'^  ^°^*  ^-  °^  *  PO«nd.  ^hat  will  ^ 

OPKRTAION. 

n':H::£-,*,  :ar.    Therefore  answer  - -A- y  4-1  ^  _a        4        ,.       . 

b7  th?Jlg7Jf  lV%?lS„'°  *  ''''^"*'"'  '"^«^  't  ""d  connect  It  to  the  others 

Exercise  85. 

1.  If  -|*^  of  a  ship  cost  ^9750  whnf  w;ii  21  ^    *  « 

2.  Ho,v  much  will  i  of  a  W JeoJt  ¥f  ?  'J  I**  ^^^WO-  ^ 

shilling  ?  ■  "  to  'f  }  of  a  yard  cost  f  of  a 

8.  If  «7-49  pay  for  J  of  a  ton  of  coal«,  what  will  81 1„^  Jt?'  '''"• 
4.  If  ^?^y«rdaof  broadcloth  ,.„..t?28.42,  what  will  J  ofi^rilome 

6.    If  7^J  rff   a  dollar  nnrr  fn,.  A  ^<»  «  u ^  .  ,  ^W».  g2-80. 

6.  If  »1*  stock  is  worth  $98J,  what  will  ,47oJj  sttTb?wt?h'?*- 
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7.  If  I7f  tons  of  hay  last  a  certain  number  of  horses  101^  days, 

how  many  days  will  11||  tons  last  the  same  number  of  horses  ? 

Ans.  70|§f  days. 

8.  If  22^  cords  of  wood  last  as  long  as  IS-j^j  tons  of  coal,  how  many 

cords  of  wood  will  last  as  long  as  11^  tons  of  coal  ? 

Am.  l(i-^g  cords  of  wood. 

9.  If  i  of  f  of  3i  yards  of  broadcloth  cost  f  of  -ft-  of  |4|,  what  will 

I  of  i  of  ^  of  a  yard  cost  ?  Ans.  ^f  or  |0-0669. 

43.  When  the  first  and  second  terms  are  not  of  the 
same  denomiliation  or  contain  different  denominations — 

RULE. 

Reduce  both  to  the  lotoest  denomination  contained  in  either y  and 
then  apply  the  rule  in  Art.  40. 

Example.— If  11  bushels  2  pks.  1  gal.  cost  $74,  what  will  76 
bushels  1  pk.  1  gal.  1  qt.  1  pt.  cost  ? 

OPEBATIOH. 

The  lowest  denom'natlon  contained  in  either  is  pints. 
11  bush.  2  pks.  1  >ral. :  76  bnsh.  1  pic.  1  gal.  1  qt.  1  pt  ; :  $T4:«t;  this  reduced 
becomes  7U :  4891 : :  $74 :  a?. 


An». 


»74  X  4891 
744 


=  $486-47  + 


In  this  example  11  bush.  2  pks.  1  gal.  =  744  pints  and  76  bush.  1  pk.  1  <ral. 
1  qt  1  pt.  =  4891  pints. 

Exercise  86. 

1.  What  will  37  sq.  yds.  4  ft.  120  in.  of  painting  cost,  if  9  sq.  yds.  2 

ft.  cost  $3-50  ?  Ans  $14*246. 

2.  How  much  will  12  lb.  10  oz.  of  silver  come  to  at  $1-25  per  oz.  ? 

Ans.  $192-60. 
8.  If  10  yards  of  ribbon  cost  $3  40,  what  will  3  yds.  2  qrs.  coPt  ? 

Ann.  $1-19, 
4.  If  15  oz.  12  dwt.  16  grs.  cost  $3-80,  what  will  13  oz.  14  grs.  cost.  ? 

Ans.  $3-167. 

6.  What  will  3  lb.  1   oz.  11  dwt.  cost,  if  12  lb.  6  oz.  4  dwt.  cost 

$600?  ^w«.  $150. 

6.  If  a  man  can  pump  54  barrels  of  water  in  2  hrs.  46  min.  80  sec, 

in  what  time  will  he  pump  24  barrels  ? 

Atis,  1  h.  14  min. 

7.  What  will  78  yds.  3  qrs.  2  na.  1  in.  of  velvet  cost,  if  8  Flem.  ells 

2  qrs.  1  na.  cost  £4  17s.  8^(1.  ?  Ans.  £128  6s.  lOg^d. 

8.  If  4^  oz.  avoirdupois  cost  8^^  shillings,  what  will  8^  J  lbs.  cost  ? 

Ans.  £13  9s.  Ofd. 

9.  In  the  cony  of  8-  work  containinsr  827  pasfps.  a  rpinRvkflblft  nuRosci* 

commences  at  the  cud  of  tiiu  iuGth  pa{<,c.     Ou  wiiuL  pu^y  might 
it  be  expected  to  begin  in  a  copy  containing  400  pages  ? 

Ans.  On  the  191st  page. 


Aem.  48-46.]  ^COMtOUND  PEOPORTIOif. 
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day  did  B  .»ve,,  aUo«4'af  L^e-^SXrrr™: 

13.  A  ton  of  coal  yield,  about  9000  cubic  foet  of  .ras  a  Ittfl  "^■ 
cODSumes  about  6,  and  an  argaud  bume-  L™  i'„  -S'.V'^-P 
^'S  through  the'centre  of  t^eTmcT*  S  feeltal  h?'"' 
Ho«r  many  tons  of  coal  would  be  required  to  keen   M«  i"; 

"•  ■'pt/::ar''t,ir  ''r°»  ■^!'"'- «-"'  ^oooo^Ss  o^coii 

suit  IS : :  3™^^^^^^^^^^ 

I^eces  of  4  lb.,  sV  2  lb    1  lb    and 'i'lr  T"  1°  -^^  ""'  "P  »" 
The  sloth  does  not  advance  more  tha^^l^^  iV^ '  •^"^i*  ^**-  ^^^' 

has  a  start  of  50  sprines^  overtake  the  hare,  if  the  latter 

^     ^  •  Ana.  676. 


15. 


16 


COMPOUND  PROPORTION. 

Thus  7 :  11  compounded  with  22    9t  ■  •bam  t 

Or  r  X  22 :  11  x  2^1 :  •  84  •  61  anrt  -l^ii"  •  *  f^'  *^  *  compound  ratio. 

I  X  84.  ^i  • .  »4  •  01,  and  applying  Art  40  we  hkve  7  x  22  x  61  =  II 


X  21  X  84. 


r.  ^h  £?«»Pound  Proportion  is  also  rall«^   fl,.  ■n..,!,!^ 


^.^ 
l^ 
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46.  In  Compound  Proportion  there  are  three  or  more 
ratios,  one  of  which  is  imperfect  and  all  the  others  perfect. 

47.  Let  is  be  required  to  solve  the  following  question  :  If  18  men 
dig  a  trench  30  yards  long,  in  24  days,  by  working  8  hours  a  day, 
how  many  men  will  dig  a  trench  60  yards  long,  in  64  days,  working 
6  hours  a  day  ? 

Let  us  suppose  the  time  to  be  the  same  in  both  coses,  and  this  question  be- 
comes the  same  as  the  following 

If  18  men  dip  30  yards  of  trench,  how  many  men  will  dip  60  yards  ? 

Hero  it  is  evident  the  answer  will  be  the  same  fraction  of  18  that  60  vards  is 
of  80  yards;  or,  in  other  words,  the  required  number  of  men  =  gg  of  18  inen. 

Next  let  us  take  into  account  the  numb(  r  of  days ;  but  suppose  they  work  , 
the  same  number  of  hours  per  day  in  both  cases. 

The  question  then  becomes  :  If  |g  of  18  men  require  24  days  to  dig  a  trench, 
how  many  men  will  dip  it  in  64  days? 

Tn  this  case  it  is  plain  that  tbeanswer  will  be  the  sftme  fraction  of  Sg  of  18 
me.'i  chat  2-i  days  is  of  64  days ;  that  is,  the  required  number  of  men  =  ^|  of  |g 
of  IS  men. 

Lastly,  let  ns  take  Into  corsideration  the  time  worked  each  day. 

The  question  then  becomes  If  iVJ  <>f  s"  <'f  18  men  dig  a  trench  in  a  certain 
number  of  days,  working  8  hours  per  day,  how  many  men  will  dig  it  working 
6  hours  per  day  ? 

In  this  case  the  answer  is  obviously  =  *-  of  ^  of  |§  of  18  men,  or  dividing 

these  equals  by  18, 


IS 


no 
So" 


Or  taking  the  reciprocals 


18 


Answer 


—  a 

—  ST 


64 

5* 


IS. 


That  is  the  ratio  compoanded  of  6 : 8, 64  .  24,  and  30  :  60  =  ratio  of  18  :  An- 
80  60  ) 
swer,  or,  64  :  24  >  • :  18 :  Answer. 
6:   SS 
The  answer  is  equal  to  the  continued  product  of  the  third  term,  and  all  the 
second  terms,  divided  by  the  continued  product  of  all  the  first  terms. 

From  the  preceding  principles  and  illustrations,  we  de- 
duce the  following  general 

RULE  FOR  COMPOUND  PROPORTION. 

Place  that  number  which  is  of  the  same  kind  as  the  answer  in  the 
third  tcrm^  and  the  letter  x  to  represent  the  answer  in  the  fourth  term. 

Then  take  the  other  numbers  in  pairs,  or  two  of  a  kind,  and  ar- 
range them  as  in  simple  proportion. 

Finally  mulf.iply  togetfier  all  the  second  terms  and  the  third  term, 
divide  the  result  by  the  product  of  the  first  term,  and  the  quotient  will 
be  the  fourth  term  or  answer  required. 

Note — Since  the  third  term  and  second  terms  multiplied  together 
constitute  a  dividend,  and  the  tirst  terms  multiplied  together  a  divisor, 
we  may  (A.rts.  79-84,  Sect.  II)  cancel  any  factors  that  are  common  to 
any  of  the  first  terms  and  to  the  third  term  or  any  of  the  second  terms. 


Abts.  46, 47.] 
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Example  l.^Jf  5  compositors,  in  iBcIavs    11  hm,.«  1 


STATEMENT. 


9  comp. 
10  hours 
25  sheets 
24  pages 
44  lines 
40  letters 


:    6  comp. 
11  hours. 
36  sheets. 
16  pages. 
50  lines. 
45  letters. 


SAME  CANCELLED. 
^  1 


J 


days.       g;^^  .•  30J 
4^i  1^  •  m^y': 


KW 


'0 


0 


4 

Ans.  3x4=12 
days. 


.     ber  SXl^"Z%i;:l''!,!^rmltll^^^^^  to  an  unknown  num. 

whaher  thevr  coi.sKe  a  rnfio    f  5..    .  .'*''  V»«  ratio,  in  oidlr  to  fU-dde 

less  ;  therefore  f  ^  a  rat^o  Vo-^C^r  l^n  T'*'"  '."'""•'  '"■  ^"'«^?  Evi.lehtly 
Next;  if  11  hour  "  the  dlv  Som>f  ffi  ^  *^'^'*''';T\'i!".'  '^*'  """«*  ^rif  it  9  ;  .1 
more  or  iess»-  "^."""''y  require  16  days.  aviII  10  hours  to  the  dav  reohim 

thereiv  d  wo  write  40 -45  i«"ers  to  a  line  require  iwrc  or  les3?-morc; 

fir^t'on'eTal7t^^^^^  -\'-^t'^'-  ^  cancels  5,  the 

and  reduces  60,  the  lift     consSi  eut  0     mf'  a"''  *"  ^'  '^'V'-  ^  ^""«'-"J«  t'^i«  &. 

second  antecedent.  Again  9  en  c"].'  ..  Hr  V  .nl  ""T"^  *H"*  ^'^  «"^'  ^«'  tl^e 
third  consequent,  to  4  and  4  ca  p«  J  riri  '4  1  un  ecedent  and  reduces  .S6,  the 
t<.  n,  and  11  cancels  thb  11  an  it  t,st^nn /""""'''  ^*-  J''"  ^f^''  antece/ient^ 
24  to  .3  and  16  to  2,  8  cancels  this  3  and  n", W  I  TT'^'T^ .  ^^'""-  «  ''^^"Cc'S 
Bultinjr  from  the  16an<   rer  ace.  4()  r.   9ft  1  iT  ^1  *"  ^'^, ,  ^  cancels  the  2  re- 

STATEMENT, 

24  men    :    8  men.     ) 
6  days    :  36  days,     i     ^°™S- 
9  hours  :  12  hours    \     '  ■  ^0  :  x. 


SAME    CANCELLED. 

:  :  ^0  :  x. 
^:  ^jS    C  Am.  10  X  2  X 
^  :  12    ;  240  cords. 


y*  :  ^' 


12 


saw  more  o^  \^-^li-t}LZeit\sJLu  T"  ''7  ^'  ''"'••^«'  ^'»  «  ^-^ 
write  24  :  8.  Next,  if  6  davs  saw  90  cord,  of  wnL^'"'!  'V'J";'^"""*^'  «"''  ^^'^ 
essy-more;  therefore  it  is  a  rath>  of  Kinnm.nm^  '  ''"'  ^  ''"P  """'  '""'"*"'■ 
ly,  If  9  hours  per  day  saw  90  car  s  ^1^12  Cl^  ^^  *'i''  "^^  '^'■*'®  ^  =  »«  Last- 
more;  ^^^r^lL^ii^rJ^^SS^l^,,^-^^^^^^^^  '«««•- 


<mm 
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Example  8.— If  248  men,  in  5i  days,  of  11  hours  each,  dig  a 
trench  of  7  degrees  of  hardness,  232^  yards  long,  3§'wide,  and  21 
deep;  m  how  many. days,  of  9  hours  long,  will  24  men  dig  a  trench 
ot  4  degrees  of  hardness,  887i  yards  long,  6  J  wide,  and  8^  deepV 


24  :  248  men. 
9    -11  hours. 
7  : 4  degreea 
282J :  887i  yds.  long. 
8J  ;  6t  vds.  wide. 
21 :  8i  yds  deep. 


STATEMENT. 


: :  5^  days  :Ans.  or, 


r   14  ■ 

341  ^ 

"1"  • 

-r- 

1 1 

|: 

4 
1 

If: 

T 

-8-  • 

B- 

I        i- 

4  J 

;V-:». 


The  answer  will  be  (Hflx-V-x^xajix^axixV-)+(¥xfx^ 
X  *f^  X  Y"  X  a) 

=H*^¥xfxfif^xyxJxVxA-x^x^x:ft3xAxf 

CANCELLED. 

?  ?      /^     4 

?^?   XX     ^   W   ??    7    11     1     1     1      ;2      ?     3 

---x  — X— -X X  — X  — X  — X  — X  — X  —  X X  — X  — 

Exercise  87. 

1.  If  120  bushels  of  com  last  14  horses  66  days,  how  many  days  will 

90  Dushels  last  6  horses?  Ans.  98  days. 

2.  If  a  waU  of  28  feet  high  were  built  in  16  days  by  63  men,  how 

many  men  would  build  a  wall  82  feet  high  in  8  days  ? 

Tr  ,  iu     /.  .t.      ,       .  ,  -^'^-  136  men. 

It  1  lb.  of  thread  make  3  yards  of  linen  of  1^  yards  wide,  how 

many  pounds  of  thread  would  be  required  to  make  a  piece  of 

linen  of  45  yards  long  and  1  yard  wide  ?  Ans.  121b. 

4.  If  8  lb.  of  worsted  make  10  yards  of  stuff  of  \\  yards  broad,  how 

many  pounds  would  make  a  piece  100  yards  long  and  1^  broad? 

6.  It  12  horses  m  6  days  draw  44  tons  of  stones,  how  many  horses 
would  draw  132  tons  the  same  distance  in  18  days  ? 

A   T«  o^  .1  «  -^'**'  1^  horses. 

6.  If  273.  are  the  wages  of  4  men  for  7  days,  what  will  be  the  wages 

of  14  men  for  10  days?  Ans.  £6  15s. 

7.  3  masters,  who  have  each  8  apprentices,  earn  |tl44  in  6  weeks-^ 

each  consisting  of  6  working  days.  How  much  would  6  masters, 
each  havinsr  10  annrentices.  earn  in  ft  wppks  wnririnfo  kl  Aar,a 
per  week—the  wages  bemg  in  both  cases  the  same  ? 

JliM.  $440. 


8. 
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10. 


12. 


8.  If  6  shoemakers,  in  4  weeks,  make  36  pair  of  men»s  and  24  pair 
ot  women  8  shoes,  how  many  pair  of  each  kmd  would  18  shoe- 
makers make  m  6  weeks? 

o    A       11  •  *  ^^*:  ^.P  P.*'r  °^  ™®^'^  ^^^  ^^  V9ir  of  women's  shoes. 

9.  A  wall  IS  to  be  built  of  the  height  of  27  feet ;  and  9  feet  high  of 
It  are  built  by  12  men  in  6  days.  How  many  men  must  be  em- 
ployed  to  finish  the  remainder  in  4  days?  Jns  36 
If  a  footman  travels  130  miles  in  3  days,  when  the  days  are  14 
hours  long,  m  how  many  days  of  1  hours  each  will  he  travel  390 
miles  f  jtrtiQ 

11.  If  the  price  of  10  oz.  of  bread,  when  the  flour  is  Is.  10id*.*per 
stone,  IS  Id.,  what  must  be  paid  for  31b.  12  oz.  when  the  flour  ia 
-<-3.  6d.  per  stone  ?  ^^^^  g^j 

Ihf  f°"iPjf  ^''•^  '°.  16  days  of  14  hours  long,  can  composi  20 
sheets  of  24  pages  in  each  sheet,  60  lines  in  a  page,  and  40  let- 
ters m  a  line,  in  how  many  days  of  7  hours  long  mav  10  com- 
positors compose  a  volume  to  be  printed  in  the  same  letter,  con- 
taining 40  sheets,  16  pages  in  a  sheet,  60  lines  in  a  page,  and  60 

JO   TP  o'.«  '"^  *  ^'?'  l^        .         .  ^^-  32  days. 

13.  It  336  men,  in  6  days  of  ten  hours  each,  dig  a  trench  of  6  de- 
grees of  hardness  70  yards  long,  3  wide,  and  2  deep,  what 
length  of  trench  of  6  degrees  of  hardness,  6  yards  wide,  and  8 
deep,  may  be  dug  by  240  men  in  9  days  of  12  hours  each  ? 

14.  If  a  pasture  of  16  acres  will  feed  6  horses  for  4  monttefh^ 

1 K   Tf  *oY  ^""'^^  "^'^  ^^^^  '  ^  ^""''^^  ^°''  ^  "^^^^^^^  ?        Ans.  72  acres. 

16.  If  25  persons  consume  300  bushels  of  corn  in  one  year,  how 

much  wUl  139  persons  consume  in  7  years  at  the  same  rat^Jb 

ta   Tfi  oa         u  Mj        «  «-.  «      ,  -^^'  11676  bushela 

16.  If  32  men  build  a  w;all  36  feet  long,  8  feet  high,  and  4  feet  wide, 
in  4  days,  m  what  time  will  48  men  build  a  wall  864  feet  long,  6 
feet  high,  and  3  feet  wide  ?  ^^  gn  ^llZ 

17.  If  a  regiment  of  679  soldiers  consume  702  bushels  of  wheat  in  336 
days  how  many  bushels  will  an  army  of  22407  soldiers  consume 

1R   ifliJ!!!'    o^A  ...  ^'*«-  ^^22  bushels. 

18.  If  12  tailors  in  27  days  can  finish  13  suits  of  clothes,  how  many 
tailors  in  19  days  of  the  same  length  can  finish  the  clothes  of  a 
regiment  of  soldiers  consisting  of  494  men? 

19.  If  17  head  of  cattle  consume  6  acres  2  roods  10  perches  of  pas- 
ture m  30  days,  how  many  acres  would  be  consumed  by  40  head 

9ft   T?ifinW     o.    u      ,  .  ^ns.  22  acres  1  rood. 

oA  f  1*  ♦  ®  ^^*'^®^  ^**"Si  and  2  wide,  are  required  for  a  walk 
20  teet  Jpng,^and  6  feet  wide,  how  many  bricks  will  be  required 
iOf  a  viauL  iOO  feet  ioug  and  4  feet  wide  ? 

Aru.  600  bricks. 


/ 
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CONJOINED  PBOPOETlON. 


tSEOt.  Vi 


CONJOINED   PROPORTION. 

ates  principally  to  exchangeL  between  diS  In  tri« 

l^ow  n.an,  yards  in  ^^  wS/e^os^r  Lt iTLT/L  ?a?^  ^  ^^^^^ 
PropoSJraJ  follows?*'  **"*'"''"  °'''y  ^«  ^^^^'^  as  a  problem  in  Compound 

:  64  f  •  •  •  • "    7  yards  Torinto'wiT  16  yardrDav  fo/^«,'  ^"'J^'""'''  W  f«" 
therefore  we  write  9  •  16     NLxFif  ol  ""^'T  ""l,  lfS8?--more; 
certida  nnmK.    /16x7  \  "•    ■"*'^*'  '^  24  yards  Paris  pay  for  a 

cerU|„nmber(---)  yards  Toronto,  will  64  yards  Paris  pay  for  more  or 


9 


Now  (Art  47)  the  answer 
^  _    - ;  and  it  is  evident  that  we  may  consider  all  the  factors  of  the  nu- 

.r;k7„raJX'?taVmltt^^  "^  *^«  <^---tor  as  consequent. 


9x24 


16 
54 


STATEMENT. 

^  yds.  Toronto    =     9  yds.  Montreal, 
o         Montreal  =  24    "    Paris 


Montreal  =  24  ' "    Paris 
Paris        =     a:    "    Toronto. 


bers^i"5fv!L;!1?;X",'^,^^^^^^^^  a  dividend  and  the  n>ht-hand  num- 

numbers  and  doing  rilwrhaie-^"*^**'*'*'  '^*''"'"""'    Merely  wrUing  the 

SAME    CANCELLED. 

1  =  9 

4  ;^  =  ^4^ 

^^;f  =  a:=4x'?  =  28yds.     ^n«. 
ducftli^  foSo3'''^  ^"''''^'''  ^""^  illustrations  we  de- 
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Jde- 


Anw.  48-50.]  CONJOINED  PEOPOETION.  ^-^ 

2l9 
RULE  FOR  CONJOINED  PROPORTION 

yr^e;J!^t;'S^:j^^  ^^9ht  an,  left  of  tke 

be  on  opposite  sides.  *  ^-^  *'''  ^'^"^  ^«»'«  ^hall  dlwaya. 

required  term.  ''         ^^^^^or.     J  he  quotient  will  be  the 

goa^ri^rfo  »  *7„dl8  IT""  '■"•'■r  "  scat.,  and  ,8 
many  h„„08  wai  eat  IZchl  60  ZpT  '"°"''  "  ''  ^'"^'' '"»' 

STATBJtfENT. 

SAME  CANCELLED. 


25  sheep  =19  goats 
33  goats  =10  cows 
38  cows   =22  horses 
X  hor3es=60  sheep 


Or  writing  the 
numbers  merely, 
cancelling  and  ap- 
plying the  rule. 


P3=;02 

ar  =  ^p^J^ 

.      Here,  sinco  th«  term  S"?  ah^»,^  i  .^  '^"*'  ^  X  2=8  horseS. 

^'"nS?.-'-!^  «".*'^ei"^'tlt'stt  "°  *^«  '^"■^^"'^  «'^«.  -0  put  the  odd 
equal  .V.  ^.-^^.e,  oVequaH-;",^'^;  ^r^"«"«'  "^^^^^7  means  equal  In  ^a^e,  or 

in  Hamilt^'on,  fnlf  in^HamnL*'^  '"^  ^T^P^'  ^^^*  ^«  '""ch  as  20  lbs 
30  lbs.  in  Qu'eb^ec  IsJ^^^kC'l^^^^^  '""t  'i^  Q^^-'  -^ 
ton  as  much  as  5^  lbs.  in  London  and  iOIh«-'  r"^  ^  ^^''  '"  ^o^' 
57  lbs.  in  Hong  Kong;  how  manv'  Ih.  in  i  '  ^"  ^^"^0"  »«  much  as 
lbs.  in  Guelph  ?         ^ '  "''^  '^^- '"  ^^ng  Kong  are  worth  100 


SAME   CANCELLED. 
10 

I    «    7=9i 


lbs.  in  Guelph  ? 

STATEMENT. 

19  Guelph        ^20  Hamilton 
J^«"?^^ton     =9i  Quebec 
30  Quebec        =29|  Boston 
8^  Boston        =5^  London 
10  London       =57  Hong  Kong 
«  Hong  Kong= 100  Guelph 

#  „  ^^«-  10  X  9^x5^=5061  lbs. 

'  Exercise  88. 

work,  and  92  days'  wort  m  kV  k  ,  ^^^^^^  ®^  ^<>"^  *«  34  days' 
of  pe'aches  to  2/ dollars  and  la^'i'if  '^r^^^'^'  ^^^  ^^  "^kake^s 
manycordsofwood"L':>rpJ?eht^7f^^^^  ^ow 

.0  *  .ons  of  00.,,  aad'34  tons  .^"S^^S^^Ia^lSA'SlS 
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EXAMINATION  QUESTtONS. 


tSWT.  V, 


8. 


«  cows  cost  11160 ;  how  m^y  pounds  of  tea  can  be  purchased  for 

'iisha1ototfoV^J^H'f  ^"^^^«  o^  P0tatfeTand^i*9 

oatsfor44CSo^wheatt1^fx'l'^^^  l^'  *^"*«'«  «" 
bushels  of  peas  and  60  bush^lM  nV*^  bushels  of  wheat  for  88 

and  76  bushels  of  "1  forTu^blflt'^f ^^f  ^^  ^""'^'^  °^  ^^^^ 
-any  bushels  onSe/Vl\  bthet  :l ^Z\\feZ.^;  ^«- 

loaves  of  bread  cott  rmuc*^''4  Ih!  T''  f  ^T*^'  «"**  ^^ 
cents  per  pound,  and?7SS^pa/?or  eg  lb«  nf'!^'  "^^  T*^  ^  ^^ 
pounds  of  sugar  wiU  21hltl£tl^f  ®-  **?  ^"Sar;  how  many 

5.  Suppose  A  cafdo  Ss  n  ubrworin  ?^^  -^"''-  ^'^^• 
and  B  as  much  m  5  Tys  aJc  r«n  in  «  5'  ««  »  f  n  in  11  days, 
16  days  as  D  can  in  21  H«^f      aV  ^  "^^^^  *"^  ^  as  much  in 

in  5  d'ay^;  'inTow  many^^ayrwo^S^rdo'  "  "  'j^^  ««  ^  -" 
can  do  in  42  days?  ^  A  do  as  much  work  as  E 

6.  If  1  barrels  of  flour  nav  for  <i^  nnr^a  .e  j  ,  '^^-  26i. 
pay  for  11  cwt.  o7bTef  and  4Tp1  .rA*"^  ^  ^^^'^^  o^ '^ood 
pay  for  9  sheep  and7  sheen  are^oi^h^'/  '°'V^^^'  "°^  ^^^ 
coal;  how  many  ban-els  of  flonJmJlK  ^  u"*'^  *«  ^  *o»8«f 
coal  ?                ^             °*  ***''**^  ™*y  be  purchased  for  9  tons  of 

1.  If  168.  in  N.  England  hatha  «i«.«„  •       i  '^^'  18i. 

248.  in  N.  Y»K  ^e  .fa"!  ^/t^vl'"^  *"  **;  ^o*-  ""^ 
Jersey  the  same  as  20«  in  'R^  J'  ^-  ^^'^^'  "■<*  8»s.  in  N. 

-4n«.  £288  98. 

QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 
fCles  S'X;2^"«™**^*>'''«^-«^  ^  i?«*«*^  refer  to  ike  veered  orH. 

\  ZtJ}  "SaLT^r  °"'°'"  '^  ^*"°P««^  -^«»  -"Other  With  re. 
a.  What  is  ratio  ?72) 

"■  „  5?ntt,2fe°"  '*""'°  *°  0«»"»W»1  «,d  the  AHttoeaed  »t.o 
*  lZf°^  ^'^'  ^'^  -  »'  "P'^-tag  ««  rat..  Of  on.  number  to  anoth- 

li*  wteJ  ^  *'•*'  reciprocal  of  a  quantity  f  (m 
J8,  What  ia  a  reciprocal  ni««»  hax  '^  ^**' 
-  *ow ii  u.e  ^dprocai  ratio  iftWo number.  e^rea^Kif  (14) 


19. 


ISlOT.  V, 

chased  for 
w.  26ffi 
«,  and  19 
)ushe]s  of 
sat  for  88 
lis  of  rye, 
;  for  how 
>ay? 

na.  81^. 
eys  for  V 
i,  and  S^ 
eal  is  11 
low  many 
IS.  404^. 
11  days, 
much  in 
asE  can 
ork  as  E 
n».  26^. 
of  wood 
and  £77 
tons  of 
>  tons  of 
ns.  l^. 
ork,  and 
)s.  in  N. 
Is  in  N". 
%f 
288  9s. 


tda/rH' 
wiilx  re- 

Ml  ratio 
>anoth- 


8»0T.  v.] 


EXAMINATION  QUESTIONS. 


16. 

16. 
17. 

18. 

19. 


31. 

22. 


24. 
25. 

2a 

27. 


T 


80. 
81. 
82. 
88. 
84. 
85. 
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What  is  a  simple  ratio  f  (15) 
w  box  Is  a  compound  ratio  •  (16) 

'TthVtrSrell  f"fl7)'"^»  "°*  '•'^^^ '°  "«'*-"  '^^  •  •'"Pie  ratio,  why    ■ 
vi!Z  SIf  '"""s  c';mpounded  tojrether?  (18) 

H.™  .r.  r,tlM  compared  with  onTanXTtf'^?  '    * 

What '"*-*  ^ — ^^'       • 
26) 


—J^tio?  (2.i) 


86. 
87. 
88. 

89. 
40. 

41. 


42. 
48. 
44. 
45. 

46. 

47. 
4& 

•49. 
60. 
51. 

52. 

58. 

84 
55. 


What  is  Proportion  ?  (27) 

What  are  the  terms  of  the  two  equal  ratios  called  »  /9S^ 

What  IS  the  teat  of  geometrical  ratio?  (^) 

Sl!?J  "Ik  *^®  '"fferent  kinds  of  Proportion  »  ^SR^ 

Give  the  rule  tor  SSg  5,e  S»°' '°  '""Pf  '■";P»itl..n.  A 
made.  (40)  ^      °  "nki.own  quanUty  alto  the  eStiment  Is 

ru.      (48)  ^™*  *'^®  "<*'  of  tl»e  same  denomlnaUon,  ^^hat  is  the 

Wh»P  ***^**"'P'*'*'''^  Proportion?  (44) 

What  other  name  has  Compound  Pronortion  v  fdK\ 

'"Si'fdTr"'""  "■  *^°"'°°"'  P'op.rt,„.,„h.t  do  jrou  n»ke  the  third 

" 'Za.^?  ("Sr  "'"'""  "«  "»'-  «*"»  ««  ""«  of  greater  or  Io„  ,„. 
Wht-n  the  statemfint  ia  ma/\^  v..-.  4-  ..t.  „ 

Show  that  before  appMnK  the  TnYeT/Z^"'*^'^'"^'^^  <*^> 
common  to  any  oAU  firV^«  .S^^LTtoTe  SS'd  S  tt^^^^       JJ? 
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MISCELLANEOUS  EXEECI8E. 


[8«0T.  V. 


DO.  wive  the  rule  for  (;onj(.lne(  Pn.nortion    (bo{ 

69.  In  what  sense  Is  the  sign  =  tako^rTirthoaatement.  ?  (80) 

Exercise  89. 

MISCELLANEOUS  EXERCISE. 
(On  preceding  Rules.) 

1.  ^at  is  the  ratio  compounded  of  the  ratios  7 :  8,  17  •  n  23  •  29 
319  :  119,  and  16  :  G9?  •  •  "»  i<  .  ii,  -ss .  ^tf, 

8    HntT/'  'i'  "'■  "*"•  '^  '^O"""  «»d  cents. 

^o^org'&ry.'""'  ''"■"  '^*  *■"■«''  ">  ">«  "thof  the 

J-  ^''om  V6-23478  take  19'134229i. 
%  6.  Multiply  71324^  ^ncfmary  by  28421  Quinary  and  *1,Vi,»n  ♦», 

•  1   lit^Vf^  ^-<f -arv.''  o'ive  the^STn  each'S  *^'  ''• 
7.  «  6  68  cubic  inches  of  water  wciirh  <!.9m  „..  .  , 

what  will  be  the  weight  of  ?  9  cS  fn^hlo??T-  '™.'r<'"P?fe, 
a  specific  gra^itT  of  J-220.  ••  ""-'"'« »f  "'"-'c  acid  having 

"•  Tela'  ^'^  '■  ""•  '  "^  '  -•  »f  """on  equally  ..o„g  n 
9.  What  is  the  Talue  of  -918626  of  .„  .ere  at  67  cents  persq.  yar* 
10.  Mulaply  J  of  J  of  I  of  20  bushels  by  -6  x  -6  x  } 

12   Thp^i    1  *^       .''  ^lon^Pounded  of  these  ratios.  ^'  ^^ 

wnfT  '*''?", '"^  ^^"^'^^  '«  ^851  was  1842265  and  in  18K'7  ,>  ' 
was  estimated  at  2671437      Whaf  ™«a  *tV    *  °^  ^* 

increase V  ^«^^*^/.     What  was  the  rate  per  cent,  of 

;;•  3r/f  .":o!z;^^/«i:i^:z*--''-'"''''  — « 

]k   2fu  "''*  ^  P®^  ^^'^^^  f^om  1 1  feet. 
6'  iT s^mfn  5^  of!;"  ^^ ^^  ^^'-  ^^ *«^  «t  ^00163  per  ounce ^ 

•  of'XrclSglfr^^^^^^  -"^ea  field 

workin,  10  hou.f  dfy;3;;«^:,Lraelno:^^^^^^^^^^ 

result  by  ^a.  t^tht  t' 'i4;  ^^7^^"^^  ,<^7<^^f  by  |;  this 
.        what  was  the  original  number?     '  "  "''  "J"^^'*^"'  ^«  ^ ; 


22. 
23. 


85. 


iHPf" 


I8«0T.  V. 


8»0T.  V.J 


19 


!:llajseous  bxeboise. 
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20. 
21. 

22. 
23. 

24. 
26. 


26. 

'27. 
28. 
29. 
30. 


81. 

82. 
88. 
34. 
86. 


36. 
37. 
38. 


39. 


heai  s  of  sufar  in  ISTpw  r^rino^d     u  ^^narieeton  8^  hogs- 

acres.  ^      »  «.  117  m.  to  the  decimal  of  7 

result  by  f,556  w»W»     f  „;,k         ""''>■•  »"''  '""Hip'r  the 

Find  tK.  L  ™.  :^5r2(5,  ati»t2?,";;;:r.2 '  ""^°  -'- 

Multiply  42-7  by  9-7123. 

Deduct  27  per  cent,  from  $73-42 

il  3    ^T  *"  ^^'^  divisors  of  6300  ? 

If  f  of  I  of  3*  lbs.  of  coffee  cost  f  of  |  of  ^  of  i  of  a  dollar, 

ilat   ac  'chSth'rhTvf  roT'  '  "°"^P'  ^"^  "  ^^^^d-n> 
woman  ^  of  a  ma^a  Ire  '^L^f  ^^^  ^hare,  and  each 

by  each  »  ^  "^*^®'  ^****  ^'^^  be  the  amount  received 

Add  together  i  .f  6i  ,.rds,  f  ^f>  „f  8J  a.  .„d  f  of  ^  „r  ,,^ 
?nd  m  fir"'"  ™"'P"™'J«-'  of  2S  :  7.  4  :  „,  6  :  5,  13  :  m, 

^?»  inlZT^Slrrl'i'if Se™^  '^.-''.Sfn  i.  one  third 
1  gal.  1  qt.  1  5t  reach  !fZ^^         F*'"'  '"  ^'  ''"«''.  2  pks. 

^npr.!,  rdi2Tctf„i^.ri/h:s  ^d  ^5  h™^  --"''^ 


/ 
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PUAOTIOE. 


[8«0T.  VI. 


SECTION  yi. 


\ 


PRACTICE. 


1.  Practice  is  so  called  from  its  being  the  method  of 
c^uilation  practised  by  mercantile  men  ;  it  is  an  abridged 
mode  of  performing  processes  dependent  on  the  Rule  of 
Ihree— paiticularly  when  one  of  the  terms  is  unity. 

The  statement  of  a  queitlon  in  practice,  in  ffeneral  terms,  would  be- 
^  "^J'^il^.f  foods :  another  quantity  qf  goods :  -.price  of  former :  pHce  of 

2.  The  simplification  of  the  Rule  of  Three  by  means  of 
practice,  is  principally  effected,  either  by  dividing  the 
given  quantity  into  «  parts,"  and  finding  the  sum  of  the 
pnces  of  these  parts  ;  or  by  dividing  the  j.nc^  into  "  parts  » 
and  finding  the  sum  of  the  prices  of  each  of  these  parts'  • 
m  either  case,  as  is  evident,  we  obtain  the  required  price. 

3.  An  Aliquot  Part  is  an  exact  or  even  part. 

*#  J^?^  ^  shillings  Is  an  aliquot  part  of  a  pound :  12*  cents  Is  an  »Hflnnf  «-,* 
jL^'olaVeiX"^'  «>onths,S  xnonth^a  n^onthj  ijSoX ''alf  ^fC 


dav. 


»      i 


TABLE  OF  ALIQUOT  PARTS. 


Parts  of  11.  I  P»'*«  «f  a 
year. 


4  lil 


80ct8.= 

88*  = 

26  = 

20  = 

161  = 

]2i  = 

10  = 

P  = 

4 
2 


•ft 


6  in'thB= 
4  = 

8  = 

2  = 

1*         = 
1  =: 


Parts  of  a 
month. 


Parts  of  £1, 


1-16  day8= 
*10 


i 


7i 

6 

5 

8 

2 

1 


:j 


! 


lOs 
68  8d 
6e 

48 

88  4d 

28  6d 

2s 

IsSd 

Is  44 

ls8d 

Is 


Parts  ofj  P«rt«of»cwt.* 

Is-  of  113  Ibi. 


=  i 

« 

=  A 

=  A 
=  A 


i6d  = 
f4d  = 
|8d  = 


2d  = 

H  = 
ld  = 


561b 
28  lb 
161b 
Ulb 
81b 
71b 


=  i 

=  i 

=  t 

—  i 

=  A 

=  A 


parti 
of 


14  lb 
71b 
8ilb 


of  a  or. 
28  Iba. 


i 

i 
A 


Althongfh  we  allow  but  100  lbs.  to  the  ewt.  in  rvna^a  if  «.  -<» 
ury  to  make  calculation,  with  the  McT  on:itl^''^iJ^J^S'^;^''S^ 
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method  of 
n  abridged 
B  Rule  of 
nty. 

tuld  he^ 
ner:  pries  0/ 

means  of 
iding  the 
m  of  the 
)"  parts," 
Be  parts; 
red  price. 


aliquot  part 
are  aliquot 


t*  of  A  ewt,* 

t  in  ibt. 


I) 
t> 
t> 
> 
> 
> 

:ta  of  a  qr. 

f  281ba. 


i 

i 

V 

1» 


>    =  i 

=   * 

>ften  neees* 
1  from  th* 

Atti.l-I.j 
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^^  Ex.HP«  Wind  the  price  of  2783  y.„b  of  silk  .t  |3-87*  per 

OMRATIOir. 


85 


12io. 


8788 
8 


en  J^'  co.t  of  2788  j^arda'at  |8-8T*=ocat  at  |8*c«.t  at  87* 


8H  perT. '•~'^'"'  "  *«  «°«  of  »'2  o^  of  gold  d™,  .t  £«  ,4.. 

OPiBATIOir. 


=  cost  at  £8 
=  c<»6t  at  0 
^  cost  at 
^cost  at 
=  cost  at 
=  cost  at 


0 
0 
0 
0 


0  0 
10  0 
8  4 
0  10 
0  6 
0    n 


dav, 


£8029  16  8     =co«tat£8ir8J 

^XAu,Lz  8.-rirMi  the  price  of  729  days'  work  at  £1  7s.  Ud.  per 


OPEEATIOH. 

5729  0  0=  price.at  £t 
0  =  pric(>'at  0 
0  =  price  at  0 
»=  price  at  0 
2i=  price  at    0 


182    6 

60  15 

15    8 

16 


0 
6 
1 

0 
0 


0 
0 
8 
6 

0* 


^98T  18  llic=priceat£l    7    ij 


SO  cts. 


26  cts. 


624 


OPKBATIOir. 


*  flfS     PI^**  °'«24  bash,  at  tS-OO 
812  =  price       "       »   at      60 

M-£!J"*       "       "    «t      26 
•»=:  price       "       «    at      12| 

fivw  sz  price  Of  624  bnsh.  at  $2-87i 


»*•  SMite  as  the  aliquot  parts  t>f  #1  ^  ^"*  "®^^  *'^*-  <'^  '^«  lbs.  art 


I 

- 

'! 

; 
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• 
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r 
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PEACTIGE, 


[SlCT.  VI. 


Ipk. 

Igal. 
2qt. 
Iqt. 


|2-8Ti   =  price  of  1  bash. 

•71J    =  prioo  of  1  pk. 
•Sm  =  price  of  1  gol. 
•ITil  =  price  of  2  qt. 
•OSf  I  =  price  of  1  qt 


|1'84^|  ==  price  of  1  pk.  1  gal.  8  qt. 

Then  11794  =  price  of  624  bushels  at  $2-87*  per  bushel, 

l-84fS  =  price  of  1  pk.  1  gal.  8  qt.  at  |2-87i  per  bash. 

|1795-84}|  =  price  of  624  bush.  |  pk.  1  gal.  8  qt.  at  t2'87i  per  bnsk. 


EzAMPLB  5. — ^What  is  the  price  of  96  acres  1  rood  U^  per.  a\ 
£1  lis.  6^.  per  acre? 


108. 


l8.  dd. 

lid. 

*d. 


1 

T<5 


96 
T 

JS672    0  =  price  of  96  acres  at  £7    0  0 

48    0  =     "  ""     at    0  10  0 

6    0="  "     "     at    0    1  8 

12=     "  "     "     at    0    0  H 

6  =     "  ""     at    0    0  Of 

£726  18  =  price  of  96  acres  at  £7  11  bi 


Irood     i    £7  11    6i 


10  per. 
4  per. 
iper. 


1  17  lOi+1 

9    64+A 
8    9i+|g 

6*  + if* 


=  price  of  1  rood. 
=  price  of  10  perches. 
=  price  of  4  perches. 
=  price  of  i  perch. 


£2  11    7  +  th  f'  ^  price  of  1  rd.  14^  per.  at  £7  lis.  6id.  P«r  »C 
£726  18  =  price  of  96  acres. 


Ana.  £729  96.  7d.  +th^  =  P^*>^  °^^^  '^^^^  ^  ^'^^  ^^  P^'' 

Example  6. — ^What  is  the  cost  of  964j4  square  yardi  of  plaster- 
ing at  22|  cents  per  square  yard  ? 


20ot8. 
SiotB. 


964- 

$193-80  =  cost  of  964  yds.  at  20  eta. 

24-10  =  cost  of  964  yds.  at  2^  cts. 

1216-90  =  cost  of  964  yds.  at  22^  cts. 

-16i  =  cost  of  ii  of  a  yd.  at  22i  els. 


??ilil  =  16i  centfc 
16 


Ana.  tai7-06i   =  cost  of  96412  vda.  at  224  cts.  per  jd, 


Alt.  8.] 


PBACTICB. 
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Exercise  90. 

1.  Requu-ed  the  value  of  92647  lbs.  of  tea  at  86  cento  per  lb. 

2.  What  is  the  oost  of  94987  pailg  at  Is.  M.  e«,h  ?  '*"''  *'^*2«'«- 
8.  What  is  the  worth  of  9B075  h„„.  ..  .,         '*'"•  ^"28  14s.  Id. 

4.  What  is  the  oort  of  62Sar«l8-8nt'*''''\  I?*"-  »"»'«»• 

5.  Find  the  price  of  2810  ftolt  Lil„,r   T  '  ^"'-  »"86-60. 

6.  Find  the  price  of  2117  b^s  i  sIA?*!  P''  ?•       ^"•-  «"«■«• 
».  Itod  the  p'rice  of  7606  ^^shZruT^.  a  ^T  *''''*'*- 

8.  What  is  the  value  ofiai,  ,bs.  of  coffee  at  m^^n^fT^M^- 

9.  Find  the  price  of  2108  cords  of  wood  at  $807J  pe^^M*'"''^*' 
10.  WhM  i.  the  cos.  of  2096  oz.  of  gold  dustat  i!8  l^T6^''^nz*f 
n.  Eequi^d  fl>e  value  of  6  o.  18  dwt.  20  g™.  oflSJerT/l  ^6  p"f, 

13.  rn^U  the  cost  of  98  yds.  8  qr.  1  „a.  of  cIo«,  at^Sl"  'l^.^'p'* 

18.  What  is  the  rent  of  344  acres  a  rn.^-  i «     ^"^^  ^^"^^  ISs.  S^d. 
acre?  ^^''^^^  ^  ^^^^^  16  per.  at  £4  la.  Id.  per 

14.  Wi^Us  the  price  of  6  „..  6  dwt.  17  gr.  of^^^i^^^Vt 
.«.  Fh,d  the  price  of  4  ^rds  2  ,rs.  8  uai,.  of  satiu^T/l' 2l'^4.i^^, 
n.  Find  the  price  of  82  .cks  1  rood  14  perches  at  f^ef ptr  ^ 

17.  Firjd^^e  price  of  8  gab.  ,  p.,.  „f  ,^,^^  „,  ^^^  atnitd.1f; 

18.  How  much  will  724  bnahek  nt  .™i  ■^"'-  *1  '»•  2id. 

bushel  f  •     "  "  »PP'««  eome  to  at  »l-67t  pw 

10.  What  is  the  cost  of  721  bush,  of  wheat  at  Jl-981  ^r  bl'i'*''- 
40.  What  is  the  cost  of  4514  rods  of  fencing  at  £2  iftil'^'r'S 

21.  What  is  the  price  of  3749}  acres  at  £3  uAT^IT,^!'''  "^ 

22    1.   ^"^""""^    ''  ^^'  *'  *^'  '^^  fi^'J  *^«  ^«I"e  of- 

22.  17  cwt  1  qr.  17  lbs.  at  £1  48.  9d.  per  cwt. 

Qfl      ^O L     M  ^  _    _  >4«ia     JfOI     1A_     n  «v    j< 

--=   .^  «V75.  .3  qrs.  12  ibs.  at  ill-KK  ««.  .,»*       ^'  ^':  ^'-^  ^Mfa. 


24.  20  tons  19  owt.  8  qra.  27^ 


per  cwt, 


2C.  219  tons  16  c^.  8 


lbs.  at  £10  10s.  per  ton 


Ana.  $910-80. 


qrs.  at  146-50  per  ton.         Am 


Ans.  £220  98.  ll^d.  nearl 
ton.  Ana  Ainnnoi^iAi 


0002*6 


rly. 
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Exxsoisi  91. 

BILLS  OF  PARCELS. 

(No.  1.) 

Mr.  John  Day,  Q^^bec,  Uth  ApHl,  1859. 

Bought  of  Richard  Jones. 

16  yards  of  fine  broadcloth,  at i%    «  ««.  ^   a  fn    o  ^: 

24  yards  of  superfine  ditto/a".            \l    t^-^^'l^^.f.  n 

27  yards  of  yaS  wide  ditt(^,  at.  ...          •"  ^g    4      «          ??  ^k  S 

16  yards  of  drugget,  at t   t      u          ^J    J  2 

12  yards  of  ser|f.  it ..::::;;; 2  10                   f  iJ  2 

82  yards  of  shalloon,  at :....:::;;;;;;  VI  "     mi 

Am,  £68   4  10 

(No.  2.) 
Mr.  Jamm  Paul,  Montreal,  24//*  June,  1869. 

Bought  of  Thomas  Norton. 
8    d 

9  pair  of  worsted  stockings,  at 4    a  n^rnaJr 

epairof  8ilkditto,at....:.......:.....  15    9  ^  uP""^* 

17  pair  of  thread  ditto,  at... "64        «« 

23  pair  of  cotton  ditto,  at. ***    4  10        " 

14  pair  of  yam  ditto,  at [,'"    24        »' 

18  pair  of  women's  silk  gloves,  at '**     40        u 

i»7.«u  of  flannel,  .t...!. .i :::;;:  J  J^p^y.^; 

iln«.  £28  16  4i 
(No.  8.) 

Mr.  WuLUM  Filbert,  '^°^*''''°'  ^^'*  •^*''^'  ^^^^• 

miK-  «r-  *        .            Bought  of  Georof  Price. 
A«    IK    ^J^"^*"'  »* 7*  cents  per  lb., 

68    lbs.  of  tea,  at 93  ».  ' 

12«   lb8..of  butter,  at 13  « 

86J  lb&  of  raisins,  at lei  »« 

17   lbs.  of  sago,  at 15  •♦ 

28    lbs.  of  rice,  at a  << 

— f  — ....,,,,,,,,       1^ 

68*  lbs.  of  itarch,  at 22  » 


^n«.  |106'02|. 


^^  «-J  BILLS  Off  PABCBLfl. 

(No.  4.) 
Mr.  John  James,  Hamilton,  12th  August,  1869. 

Bought  of  Jame?  Thomas. 
198  gangster's  National  Arithmetic  at  I  ^• 

U  H?/-*^^".>  phiiosoph;  or£i.l;;;'t;::.::::;;----'--  S-IS 

83  Hodgms'  Geography,  at '      V^X 

14?  Hn3?*°w.^^°'*^^*"  Penmanship,  at o-3?! 

22?as;^si!^fti?^.^>-ces,  ai::::;:;:::  tl? 


229 


fc>ang8ter'8  Elementary  Arithmetic,  at. 


0-30 


Ana.  |521'26 


Mr.  Alex.  Leith, 


(No.  6.) 

NiAOARA,  11th  September,  1859. 
Bought  of  Lawrence  Mercer 


9iyjird8of8ilk,  at...„ ,o    1* 

13  yards  of  flowered  ditto,  at.;;;;;;;;:;;***  I;  I  p**:/"*^' 

11*  yards  of  lustring,  at.... «  ,  J 

14    yards  of  brocadf  at....      .:;;•;•  -  ,  ?  ^J 

m  yards  of  satin,  at. IJ  | 

111  yards  of  velvet,  at J2  ? 


18    0      ♦« 


^n9.  £44  10  10 


Br.  Alex.  Hamilion, 


(No.  (J.) 

Kingston,  11th  July,  18B9. 


,.       .  Bought  of  Timothy  Pestle. 

14  02.  ipecacuonha '  at *a  «*, 

23 ;;  i.ud«,«„,  i...;:;;::::;;:;::::::::;::  %' 
26 "  z^-^"^''"^ '• 


2?  " 


thandes,  at 217 


gufii  masnc,  at, 


0-61 


fpua  camphor,  at.,.., 0'27 


Ant.  1180-94 


280  '^^^^  -^^  TtiET.  1610T.  VI. 

(No.  7.) 

London,  C.  W.,  1st  May,  1859. 
Mr.  Jas.  Grey, 

Bought  of  Michael  Lewis. 
s.     d. 

15^  Iba  of  currants,  at , 0    4    per  lb., 

17|  lbs.  of  Malaga  raisins,  at 0     6^^      *' 

19|  lbs.  of  sun  raisins,  at 0     6        '* 

17    lbs.  of  rice,  at 0     3^^    " 

8^  lbs.  of  pepper,  at , 1     6        " 

8    loaves  of  sugar,  weight  32^  lbs.,  at.,..  0     8J-      " 
13    oz.  of  cloves,  at '. ,  0    9   per  oz. 

An8.  £3     13     6i 


h 


TARE  AND  TRET. 

4.  Tare  and  Tret  is  the  name  given  to  a  rule  by  means 
of  which  merchants  calculate  the  amount  of  certain  allow- 
ances which  were  formerly  made  in  buying  and  selling 
goods  by  weight  in  large  quantities.  They  were  as  fol- 
lows: 

1.  Tret,  an  allowance  for  waste  in  weighing. 

2.  Tare,  an  allowance  for  the  actual  or  supposed 
weight  of  the  box,  hag,  barrel,  &c.,  containing  the  goods. 
And 

3.  Cloff,  an  allowance  of  2  lbs.  in  every  336  for  the 
turn  of  the  scale  in  retailing  goods. 

Of  these  the  only  one  known  in  Canada  is  Tare ;  and 
as  this  is  always  set  down  in  full  in  the  invoice.  Tare  and 
Tret,  as  a  rule,  has  nc  existence  in  Canadian  mercantile 
transactions,  and  has  therefore  been  altogether  omitted. 


Uon. 


QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 

NoTB.— J%«  imnherB  aftw  tht  gueaUona  refer  to  the  arttdea  of  the  seC' 


1.  What  Is  Practice  ?(1) 

2.  Why  is  It  so  called?  (1) 

8.  Of  what  txile  is  Practice  merely  a  modification  ?  (1) 

4.  What  would  be  the  jreneral  statement  of  a  Question  in  Pmetiaft  »  CI) 

o.  iiow  iB  tile  prowM  of  finding  the  price  of  a  number  of  articles  simplified 

6.  What  Is  an  aUquot  part  ?  (8) 

7.  What  are  the  fllquot  parts  of  a  dollar  f  (8) 


Abt.!] 


MISCELLANEOUS  EXERCISE. 


2n 


fl  Si**"*  ^*  aliquot  parts  of  a  year  f  (8) 
■iji'  -Sr?**  "^  *°®  aliquot  parts  of  a  month  >  (8) 
??•  w?"'  "®  *^®  eliquot  parts  of  a  £  ?  (3) 
Jo  4^*'  *'*  '^®  aliquot  parts  of  a  shilling?  (8) 
la  What  are  the  aliquot  parts  of  a  cwt.  (lia  lbs.)?  (8) 

EXBRCISE   92. 


MISCELLANEOUS  EXERCISE. 
{On preceding  Rules.) 

1.  Take  the  number  70204,  and  by  removing  the  decimal  noint  (V\ 
multinlv  it  hv  lortnnn.  (<>\  a\xt\Ao,  i*  k^  iaaaa.   /o\  _-i_^.' 


multiply  it  by  100000;  (2)  divide  it  by  10000;   (3)  make' it 

';  (5) 


make  it 


2. 
8. 


thousandths;   (4)  make  it  tenths  of  billionths , 
tenths ;  and  (6)  make  it  hundredths  of  billionths. 

Divide  427  1  by  -0000637. 

What  wUl  19  tons  19  cwt.  3  qrs.  27i  lbs.  of  hops  cost,  ot  £19 
19s.  llfd.  per  ton?  *~        ,      *  ir 

4.  Add  together  73-723,  11-842,  16-713,  19034,  718-213487,  and 

12-346678. 
6.  Of  the  ratios  6  :  7,  9 :  13,  12  :  17,  and  7 :  10,  point  out  (1)  which 
IS  greatest,  (2)  which  is  least,  (8)  what  is  the  ratio  compounded 
of  these  ?  *^ 

6.  If  1  acre  of  land  cost  $80-60,  what  will  26  acres.  2  roods.  86  rods 

cost?  ^ 

7.  What  is  the  G.  C.  M.  of  144,  486,  and  63. 

8.  What  is  the  price  of  7439  coi-ds  of  wood  at  |8-68|  a  cord? 

9.  Reduce  HfH^,  mUl,  mm,  and  MIH  to  their  lowest 

terms. 

10.  If  34^  bushels  of  turnips  are  worth  17  bushels  of  potatoes,  and  9 
bushels  of  potatoes  69 J  lbs.  of  tea,  and  6  lbs.  of  tea  11*  stone 
of  flour,  and  13  stone  of  flour  $8-60,  and  38  cents  pay  for  12 
lbs.  of  bread;  how  many  bushels  of  turnips  are  worth  119  lbs. 
of  bread  ? 

If  27  men  in  7  days,  working  8  hours  a  day,  paint  42  floors,  each 
20  feet  long  and  16  feet  wide,  with  three  coats  of  paint  to  each  • 
in  how  many  days,  of  11  hours  each,  will  64  men  paint  77 
floors,  each  24  feet  long  and  22  feet  wide,  giving  each  6  coats 
of  paint  ? 

12.  Take  the  number  7449164  and  by  removing  the  decimal  point, 
make  it  (1)  One  hundred  thousand  times  greater. 

2^  One  million  times  less.  *^ 

8)  Hundredths  of  quadrillionths. 

4)  Thousandths. 

'6)TenthaofbillionthB. 

6)  Tenths, 


11 


C  ill 

I 


1: 
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FSBOENTAGE. 
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18.  Beduoe  72S42  nofiary  to  equivalent  expressioni  in  the  dvodtna- 

ry,  senary^  and  ternary  scales,  and  prove  the  results  by  reducing 

aU  four  numbers  to  the  decimal  scale. 
li.  Express  in  the  decimal  scale  the  greatest  and  least  numbers  that 

can  be  formed  with  six  digits  in  the  binary^  quaternary^  senary^ 

octenary,  and  duodenary  scales. 

15.  Write  down  all  the  divisors  of  1728. 

16.  What  is  the  1.  c.  m,  of  the  first  fifteen  even  numbers,  2,  4,  6,  8, 

&c.? 

i| 

1*7.  From  97-91342  take  18-128466'7. 

18.  What  would  be  the  cost  of  painting  a  ceiling  2C;  ft.  V  in.  long  and 

19  ft.  6  in.  7"  wide,  at  $2  87^  per  square  yarl  ? 

19.  Divide  916  acres,  8  roods,  17  per.,  7  yards,  by  48  acres,  1  rood, 

2  per.,  17  yds. 


SECTION  yn. 


PiaiCENTAGE,  COMMISSION,  BROKERAGE,  STOCKS,  INSU- 
RANGE,  CUSTOM-HOUSE  BUSINESS,  ASSESSMENT.  - 

1.  The  term  Per  Cent,  is  derived  from  the  Latin  word 
per^  "by  "  or  "for"  and  centum^  "a  hundred,"  and  means 
**  for  a  hundred."  The  term  is  usually  employed  to  indi- 
cate the  allowance  paid  for  the  use  of  money,  but  may  also 
be  used  to  express  so  much  the  hundred  units  of  any  other 
quantity. 

Thns,  the  term  5  per  cent,  on  eo  many  dollftrs,  gallons,  miles,  days,  Ac, 
rifcnlfles  f5  on  every  $100,  or  6  gallons  on  every  100  gallons,  or  S  miles  on  every 
100  miles,  or  6  days  on  every  100  days,  &o. 

2.  When  the  rate  per  cent,  is  known,  the  rate  per  unit 
is  easily  obtained  by  dividing  the  rate  per  cent,  by  100. 

Thns,  1  per  cent  Is  eqnal  to  tJb  or  -01  per  unit 

2  per  cent,  is  equal  to  t^  or  '02  per  nnit 

7  per  cent  is  equal  to  t^s  or  -07  per  unit 

9  per  cent  is  equal  to  tI«  or  '09  per  unit 
10  per  cent  is  equal  to  ,Vij  «>"  10  per  unit 
18  per  cent  is  equal  to  i\j^  or -18  per  unit 
89  per  cent  is  equal  to  ^  or  -89  per  unit 


T^nj 


vv  I 


T^X     UIIXL. 


126  per  cent  ia  equal  to  fgj  or  1-25  pt-r  unit 
178  per  cent  i«  equal  to  H|  or  8*78  per  unit 


"-      »4<1 


[8io».  vn. 

bhe  diukUna- 
I  by  reducing 

lumbers  that 
mri/f  senary, 

9,  2,  4,  6,  8, 


in.  long  and 
res,  1  rood, 
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♦  p«r  o«nt  if  equal  to_*_or  -OOO  p«r  unit. 
100 

J  per  cent,  la  equal  to  jLor  •0026  per  unit. 
100 

i  per  cent,  la  equal  toJ_or  -0076  per  unit. 
100 

k  per  cent  is  equal  to  JLor  -OOISS  per  unit 
100 

6i  per  cent,  is  equal  to_?i.or  '065  per  unit,  &o, 
100 

'ExERciss  93. 

1.  What  rate  per  unit  is  equivalent  to  1-6  per  cent.,  11  per  cent 

17  per  cent.,  63  per  cent.?  ^  ' 

2.  What  rate  per  unit  is  equivalent  to  6  per  cent,  26  per  cent.  137 

per  cent.  ?  r  t      f  .,  ±o, 

3.  What  rate  per  unit  is  equivalent  to  8^  per  cent,  U  per  cent.  24 

per  cent,  r  ■»«-»« 

4.  What  rate  per  unit  is  equivalent  to  i  per  cent,  |  per  cent,  8f 

per  C6Qi)«  r 

6.  At  6^  per  cent.,  how  much  is  it  for  1  ? 

6.  At  18|  per  cent,  how  much  is  it  for  1  ? 

7.  At  23f  per  cent.,  how  much  is  it  for  1  f 
6.  At  2*734  per  cent.,  how  much  is  it  for  1  ? 
9.  At  82-7  per  cent,  how  much  is  it  for  1  ? 

10.  At  19^  per  cent.,  how  much  is  it  for  1  ? 


Am.  -0626. 

Ana.  -186. 
Ans.  -23626. 
Ann.  '02734. 

Ans.  -827. 

Ans.  -198. 


3.  To  find  the  percentage  of  any  given  number 

BULK. 

z«  ^i^^^K^^^*""  "^T^"^  ^H  *^  '•<*'^  P'*"  «»»«<  o^epressed  decimal. 
/y,  and  point  off  the  product  as  directed  in  Art.  68,  See.  II. 

ExAMPLB  l.—What  is  7  per  cent,  on  $678*93  ? 

OPIRATIOI7. 

_  ^  ♦«78'98x  •07=147-1 761. 

-«,J^^r^^^"°^-~^  P®'  <^"*-  '»  equivalent  to  ^07  per  unit^  or  in  nth*,. 

words,  the  percentage  on  eaoli  dollar  is  7  cents     It  l«  nh-  vn.%i,i:  i]   *  ?u' 

.percentage  on  tlie  wlole  sumwiS  be  a*  mairtlLs 7  cinta  m  ?h«  «„™  ^^"^  ^}'^ 

dolUrs ;  that  is  ^07  x  678^98.         *""*'"•  """'J'  "™e8  7  cents  as  the  sum  contains 

ExAMFLX  2.— What  is  6 J  per  cent,  on  $2934? 
w  '  Ans.  $2934  x  *066=|l9o*7l 

1S.XAMPLE  S.—What  is  47|  per  cent,  on  7893  gallons  of  molasses  * 

Ans.  7893  gal.  x  *4776=3768*9076  gallons". 

Exercise  94.  '        , 

„   „,.  ^ ,1742*10? 

2.  What  is  11  per  cent  of  $1000? 


What  is  6  per  cent  of  1742* 


3.  How  much  is  10  per  cent  of  1784*19? 


Am.  |37-10f 
Ans.  $110. 
4n9,  178*419, 


* 
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4.  How  much  is  8*7^  p«r  cent,  of  |1624'60?  Am.  |1421'4876. 

6.  What  is  12|  per  cent,  on  |994-70?  Ana.  |124'8376. 

6.  What  is  8f  :)er  cent,  on  I777-50?  Ans.  |68'08i. 

7.  What  is  2|  per  cent,  of  $7136-80?  Ana.  |160-B566. 

8.  A  merchant  imports  2740  boxes  of  oranges,  and  finds,  upon  re- 

ceiving them,  that  20  per  cent,  of  the  whole  quantity  are  de- 
cayed.   To  how  many  boxes  was  his  loss  equivalent  ? 

Ana.  648  boxes. 

9.  A  gentleman  purchases  a  farm  for  $7490,  agreeing  to  pay  10  per 

cent,  down,  17  per  cent,  at  the  end  of  the  first  year,  27  per 
cent,  at  the  end  of  the  second  year,  and  46  per  cent,  at  the  end 
of  the  third  year.    What  is  the  amount  of  each  payment? 

Ana.  $749  down. 

$1278-30  at  the  end  of  1st  year. 

$2022-30  at  the  end  of  2nd  year. 

$3446-40  at  the  end  of  8rd  year. 

10.  What  is  the  difierence  between  4^  per  cent,  of  $740  and  2^  per 

cent,  of  $1680?  ^ns.  $8-70. 

If  I  purchase  729  gallons  of  brandy  and  lose  11  per  cent,  by 

leakage,  &c.,  how  much  have  I  remaining? 

Ana.  648iVff  gallons. 

Add  together  26  per  cent,  of  $768*22,  16  per  cent,  of  $84716, 

and  fl}  per  cent,  of  $1234-17.  Ana.  $403-4862^6. 

13.  A  person  dying  leaves  an  estate  worth  $17429-40  to  be  divided 

among  his  three  sons.    The  eldest  is  to  receive  43  per  cent,  of 
the  whole,  the  second  87  per  cent,  of  the  whole,  and  the  young- 
est son  the  remainder ;  what  is  the  share  of  each  ? 
Ans.  The  eldest  receives  $7494-64^,  the  second  $6448- 87|,  and 
the  youngest  $3485-88. 

14.  A  merchant  purchases  vinegar  to  the  amount  of  68978  gallons, 

and  finds,  upon  receiving  it,  that  86  per  cent,  had  leaked  away. 
What  was  his  loss  ?  Ana.  24832  08  gallons. 

A  brick  kiln  contains  29800  bricks,  and  it  is  found  after  burning 
that  17  per  cent,  of  the  entire  quantity  are  worthless ;  how  many 
good  bricks  were  there  in  the  kiln?  ^ns.  24784. 


11 


12. 


16. 


COMMISSION. 


4.  Commission  is  the  percentage  charged  by  agents, 
or  commission  merchants,  for  their  services  in  purchasing 

The  person  who  bnys  or  sells  goods  for  another  1a  called  an  Agent,  »  Copa- 
inissloQ  Merchant,  a  Factor,  or  a  Correspondent, 
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B448-8'7^,  and 


6.  To  find  the  commission  of  any  sum  at  a  given  rate 
per  cent,  is  simply  to  find  the  percentage  on  that  sum,  and 
the  rule  employed  is  the  same  as  that  in  Art.  3,  viz ; 

Multiply  the  given  amount  by  the  rate  per  unit  expressed  deci- 
mally. 

Example  1. — What  is  the  commission  on  $790*80  at  8  per  cent.? 

Ana.  $790-80  x  -03  =  $28-724. 

Example  2. — A  commission  merchant  sells  goods  to  the  amount  of 
$7982-76 ;  what  is  his  commission  at  2^  per  cent.  ? 

Am.  $7982-76  x  -0276  =  219-626625. 

Exercise  95. 

1.  What  is  the  commission  on  $1000  at  4^^  per  cent.  ?        Ans.  $46. 

2.  What  is  the  commission  on  $1678*30  at  2^  per  cent.? 

Ans.  $37-761 76. 
8.  What  is  the  commission  on  $7631-19  at  8f  per  cent.  ? 

Ans.  $282-419625. 
4.  Find  the  commission  on  $508-60  at  1^  per  cent. 

Ans.  $6-3675. 
6.  Find  the  commission  on  $7862-50  at  If  per  cent. 

Ans.  $187-61125. 

6.  An  agent  collects  debts  to  the  amount  of  $878.30;  what  ie  his 

commission  at  2^  per  cent.?  Ans.  $21-9676. 

7.  A  correspondent  purchases  teas  for  me  to  the  amount  of  $7193*16 ; 

what  have  I  to  pay  him  for  commission  at  3^  per  cent.  P 

$224-78625. 

8.  A  commission  merchant  sells-goods  to  the  amount  of  $6734-10 ; 

what  is  his  commission  at  17  per  cent.?  Ans.  $1144-797. 

9.  An  agent  sells  718  barrels  of  flour  at  $7-18  a  barrel ;  what  is  his 

commis^ou  at  4^^  per  cent.  ?  Ans.  $217*67195. 

10.  A  commission  merchant  disposes  of  8248  bushels  of  wheat  at 

$1*85  per  bushel ;  what  is  the  amount  of  his  commission  at  6f 

per  cent.  Ans.  $867.7871876. 


I  Agent,  A  Copa- 


BROKERAGE. 


6.  Brokerage  is  the  percentage  charged  by  money 
dealers,  called  Brokers,  for  negotiating  notes,  mortgages, 
hills  of  exchange,  &c.,  or  for  buying  or  selling  stocks,  &o. 

7.  Brokerage  is  merely  another  name  for  commission, 
and  is  computed  by  the  same  rule, 
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ExxRoiSK  96. 

1.  What  is  the  brokerage  on  17898-87  at  2  per  cent.  ? 

2.  What  is  the  brokerage  on  $8000  at  i  per  cent.  ?    ^'^'  ^aTIio 
8.  What  18  the  brokerage  on  |8643-22  It  ^  per  cent.  ?  *^  ' 

4.  What  is  the  brokerage  on  $78968-80  at  i  per  cenf.T'  ^^^^"^^^B. 

5.  What  is  the  brokerage  on  $1987-27  at  3|  per  ceulT  ^''^'^^^^S. 

Ana.  $74-622625. 


n„f?.i  ^°™™^''^^«^  ^°^,  Brokerage   should  both  be  com- 
puted  on  the  amount  of  money  collected  or  invested. 

For  example:  If  I  receive  $10000  to  invest   and  oh«ri,o  it  «^ 
cent  my  >okerage  would  be  $500  if  I  invSed 'th^  whoYe  f  1 0000 
but  If  as  18  usually  the  case.  I  am  requested  to  deduc    ffom  th^ 
Twlln  r°K'  ^^  ^^^''"^^  or  commission,  and  invest  tSeremrnder 

loun^i  J'Tl^'  ""J"^''  *°  ^^^'^'  commission  on  Z  whole 
amount—i.  e.,  on  the  sum  invested  and  also  on  the  Hum  T  «.*o;«" <• 

commi^ion.    Hence,  in  all  cases,  the  suractullly  expende?^^  t 

proper  basis  upon  which  to  compute  the  commission  broker^e!  &c 

i.n  ?■  ^^^''J^V^^e  commission  or  brokerage  when  it  is  to 

RtT(.B. 

,1.  i^.S'rjtut  rrrr  a^"*  "-^  "^"^  « «'.  --^ 

sugar  ,,H  cent,  per  pound  *5owCch  *«ga?Sste  SThS 
employer,  and  what  is  hia  commission  ?  *  "^  •"' 

OPBKATtOM. 


▲bT8.  8-18.J 
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Th.«  work  may  he  proved  hy  finding  the  eommiatdon  on  the  gum  »n- 
Uenttd  {Art.  5),  and  comparing  it  with  the  commianon  as  found  by 
deductina  the  sum  invested  from  the  whole  turn  eeni.    If  these  are 
equaif  the  work  ia  correct. 

Exercise  97. 

1.  An  agent  receives  $4000,  with  instructions  to  purchase  Great 

Western  Railway  Stock.  After  deducting  his.brolterage  at  Ij 
per  cent.,  how  much  money  had  he  to  inv38t,  and  what  waa  his 
brokerage?  ^na.  Invested  $3960"6 1728., 

Commission  $49-38271. 

2.  A  merchant  sends  his  agent  $7500,  with  instructions  to  deduct  his 

commission  at  4^  per  cent.,  and  purchase  laces  with  the  re- 
mainder. What  is  the  commission,  and  what  sum  was  expended 
ii  laces?  Ana.  Commission  $322-96651. 

Invested  $7177-08849. 
8.  A  commission  merchant  receives  $8470,  with  instructions  to  pur- 
chase the  best  brand  of  Canadian  superfine  flour  at  $6*40  per 
barrel.  He  is  to  receive  out  of  this  sum  6  per  cent,  on  the 
amount  he  invests.  How  many  barrels  of  flour  does  he  pur- 
chase? .4n».  1260tV  barrels. 

4.  A  broker  receives  $1 1000,  with  instructions  to  invest  it  in  Bank 

stock— deducting  his  brokerage  at  J  per  cent.  What  sum  had 
he  to  invest  ?  Ana.  $10904-684882. 

5.  If  I  remit  to  my  agent  $13000,  instructing  him  to  purchase  broad 

cloth  at  $3.63  per  yard,  and  he  keeps  4^  per  cent,  on  the  sum 
invested,  for  commission ;  how  much  cloth  does  he  send  me, 
and  what  is  his  commission  ?       ^n«.  3427"0499  yards  of  cloth. 

$669  8086  commission. 


STOCK. 

10.  Stock  is  a  term  used  to  denote  the  Capital  of 
moneyed  institutions,  as  Banks,  Eailroad  Companies,  Gas 
Companies,  Insurance  Companies,  Manufactories,  &c. 

H.  Stock  is  usually  divided  into  portions  of  $100  or 
£100  each,  called  shares,  and  the  different  individuals 
owning  these  are  called  shareholders  or  stockholders. 

152.  The  Association  of  Shareholders  is  called  a  Com- 

pany  or  Corporation  ;  and  the  Act  of  Parliament  specify- 

inff  their  cornnrate  nowftrs.  riorhts-  and  nriyilecrPH  is  nftllpd  '^ 
"  s *•-  ■ — 7  — o 7 r —  — s 

a  charter, 

13.  The  nominal  or  par  value  of  a  Hhare  is  its  original 
cost  of  valoation. 
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,  .^;*'.,^^®  ^^r\iei  or  real  value  of  a  share  is  the  sum  for 
wmcn  it  can  be  sold. 

15.  The  rise  and  fall  in  the  value  of  Stock  is  reckoned 
at  a  certain  per  cent,  on  its  nominal  or  par  value 

16.  When  stocks  sell  for  their  original  cost  or  valua- 
tion,  they  are  smd  to  be  at  par  ;  when  they  sell  for  more 
than  their  ongmal  valuation,  they  are  said  to  be  at  a  pre- 
imum  or  advance,  or  above  par;  when  they  do  not  bring 
their  onginal  cost  or  valuation,  they  are  said  to  be  at  a  dis- 
count, or  below  par. 


J?."-::^^':  .'f u*„^*ln  ^«'?..*P.^  means  equal  or  a  state  of  equality 

sells  for  1100;  It  is  above  par 


Rfft«t.  Y.  ^*  u"  -^r'"  ^"'^"'  *^^  means  eq 

^i,.i"v5' '''"'' ^''e"  a  hundred-dollar  share  sells  for  1100-  it  W  nh7^^  ^^^ 

wh^enlt  brings  more  than  |100,  and  hel^  par  ihinMrnolVrinfrm^Jh 


17.  Persons  who  deal  in  stocks  are  called  stocJc-brokers 
or  stock-jobbers. 

18.  To  find  how  much  stock  either  above  or  below  par 
a  given  sum  will  purchase: 

BULK. 

*.  t^l^f^e^Zr"'"'  '' '''  ""''  '^^'  '''''^  "'^^ '''  '^'^^  -'^ 

*..,  ^u^^I\^  hT^^^  ^^'^^  ^^^^'^  **  1^  ^^''  cent,  beiow  par  can  be 
purchased  for  $26000  ?  J-      ,,,,  ,o  -*-  0-90  ■I%2711111K 

.oii.'^/'''**,^'22?-T^^S°  ^^^'^  *8  10  ,,ci  cent,  below  var.  each  sharA  l^t  *lnn 
™in  £**■■  >?i"'y  *®^'  *•  1-  ^^  ""'"<'7  «'"J  purchase  Too  stock   thSXeVoSS 

S.LT    .r"'.'*"*  •*  stock,  ani  the  given  sum  will  pSaSTlBtock  J2 
often  as  it  (the  given  sum)  contains  |0-90.  purtuaae  yi  biock  as 

Example  2.— How  much  stock  at  16  per  cent,  premium  mav  be 
purchased  for  |Y000  ?  Am.  $7000  +  1  -if  riSHJes! 

sell  out  at  18  per  cent,  premium.    What  do  I  receive  ? 

,,  „  -^ns.  $1 6400  X  i-13  =  $1 8632. 

^...^^'^^^^^'^OTi.—E&ch  $100  stock  brin>»  me  |118  monev  or  ii  Rtn«v  hHn«. 
$1-18  mone7,  therefore  $lti400  stock  must  bring  llcSoxi  if  mJney.  ^ 

Exercise:  98. 

1.  A  person  has  $9000  which  he  wishes  to  invest  in  Grand  Trunk 

Railway  shares   then  sfeHing  at  17  per  cent.  discS    wS 
^   _  amount  of  stock  can  he  purchase  ?  J4«7ii  AQ^.^Sf 

2.  if  iiuvest  16500  in  Ipper  Canada  Bank  stock,  which  iVsellinK  H 

per  cent,  above  par,  what  amount  of  stock  do  I  receive?  • 

-<l«t.  $7667'6676. 
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8.  If  I  remit  to  my  agent  $17500,  with  inrtruotions  to  deduct  hla 
brokerage  at  Ij  per  cent.,  and  invest  the  remainder  in  Great 
Western  Railroad  stock,  then  selling  at  7  per  cent,  premium, 
what  amount  of  stock  do  I  receive?  ^»m    116168-22 

4.  If  I  receive  «20000,  with  instructions  to  deduct  my  cimmission  at 
If  per  cent.,  and  invest  the  balance  in  stock,  which  is  then  sell- 
ing at  8  per  cent,  discount,  what  amount  of  stock  do  I  remit  to 
my  employer?  ^^    t2026?-987 

6.  Mr  A.  owns  200  shares  in  the  Canada  Life  Assurance  Company! 
The  par  value  is  |100  a  share,  the  stock  at  a  premium  of  &  per 
cent. ;  If  I  purchase  it  through  a  broker  who  chaises  me  #  per 
cent,  tor  the  transaction,  how  much  do  my  200  shares  cost  me  ? 

Ant.  121284-626. 


INSURANCE. 

19.  Insurance  is  a  written  agreement  by  which  an  in- 
dividual or  an  incorporated  company  becomes  bound,  in 
consideration  of  a  certain  sum  paid  in  advance,  to  exempt 
the  owners  of  certain  kinds  of  property,  as  houses,  house- 
hold turniture,  merchandise,  ships,  Ac,  from  loss  by  fire, 
shipwreck,  or  other  calamity. 

20.  The  Written  Instrument,  or  contract  between  the 
parties,  is  called  a  Folici/  of  Insurance, 

21.  The  sum  paid  for  the  insurance  is  called  the 
Premium,  and  is  usually  a  certain  per  cent,  on  the  sum 
for  which  the  property  is  insured. 

22.  Houses,  merchandise,  furniture,  Sec,  are  usually 
insured  against  risk  of  fire  for  the  year,  or  other  specified 
time. 

fhm£"TP®  "*®  ^  Insurance  on  dwelling  honses,  stores,  goods  household 
SnJfl^tK"  T'^"  *'*'''"  i  *"  2  per  cent  per  annumVon  the  lum  nsured  to- 
the  vSf 4e  « thi^w."  "*    ^  **'  *•"*  tenement;  vessels  are  Insared  for 

23.  To  compute  the  premium  for  insurance  for  1  year, 
or  a  specified  time,  we  use  the  same  rule  as  for  Commis- 
sion or  Brokerage. 

ExAMPLE.-rIf  I  insure  my  house  and  furniture  for  #7889,  at  the 
rate  of  1^  per  cent,  per  annum,  what  premftim  must  I  nav  vearlv? 

Ans.  17889  x  •0126'=  $92 -8626. 

Iftr  Thnt^^T^-ll*  Pf  ^^^i\  'v  ®-  •l"^  P®*"  *l<^'  ^  equal  to  $0-0125  per  dol- 
lar. The  premium  therefore  will  be  .  many  times  tO-OISB  as  the  sum  InsaMd 
contains  |I 5  1.  e.  the  premium  will  U  Q-Oii/x^  ^        ^ 


^ 


mmv^ 


^40 


m 


tKSUBAKCE. 
EXEBCISS  99^. 


tSMt.  Tit 


1.  What  ia  the  premium  for  insurance  on  $^500,  at  IJ  per  cent.? 

Ans.  $131-26. 

2.  What  is  the  premium  for  insurance  on  |8876,  at  f  per  cent.? 

Arm.  162-8126. 

3.  What  is  the  premium  for  insurance  on  $6000,  at  1^  per  cent.  ? 

Ans.  $112-60. 

4.  What  ia  the  premium  for  insurance  on  $6000  at  $1-17  per  cent. 

(i.  e.  per  $100)?  -4n«.  $58-50. 

6.  What  is  the  premium  for  insurance  on  $6400,  at  $0*90  per  cent.  ? 

Ans.  $67-60. 

6.  What  is  the  premium  for  insurance  on  $4600,  at  $0-86  per  cent.? 

Ans.  $16-76. 

7.  What  premium  must  I  pay  for  insuring  a  cargo  of  flour  worth 

$36000,  from  Quebec  to  Liverpool,  at  $3  per  cent.  ? 

'  '  ^n«.  $1080. 

8.  A  firm,  owning  four  steamers  running  on  Lake  Ontario,  effect 

an  insurance  with  a  company  in  Toronto  to  the  amount  of 
$27000  on  each,  paying  $4-82  per  cent.  (i.  e.  4-i«,%  per  cent.) 
What  is  the  total  premium  on  the  four  steamers? 

Ans.  $5205-60. 

9.  What  is  the  annual  premium  on  an  insurance  for  $39000,  at  2^: 

per  cent.  ?  ■4»»'  '^868. 

10.  A  farmer  insures  his  bams  and  their  contents  to  the  amount  of 

$17800.    What  premium  does  he  pay  at  i  per  cent  ? 

Ans  $89. 

11.  A  vessel  running  between  Hamilton  and  Oswego  is  insured  for 

$12360,  at  the  rate  of  If  per  cent,  per  month.  To  what  does 
the  premium  of  insurance  amount  for  7  months,  beginning  with 
the  10th  of  April  and  ending  with  the  10th  of  November? 

^  .4ns.  $1236. 


24.  To  find  what  sum  must  be  insured  on  property  so 
that,  if  destroyed,  its  value  and  the  premium  may  both  be 
recovered — 

RULE. 

Divide  the  value  of  the  property  by  $1,  minus  the  premium  on  $1 
at  the  given  rate  per  cent. 

Example  1. — A  ship-owner  wishes  to  insure  a  vessel  valued  at 
$1 7450,  50  that  iz  it  bs  wrcckud  ho  may  rcco vcr  botu  tue  Voi'de 
of  the  vessel  and  the  premium.  In  order  to  do  so,  for  what 
mm  must  he  insure,  at  $4*60  per  cent  ? 

.4n«,  $17480-f-«954=$18291-40461. 
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insurance :  thiit  u  LI  ^"'y   «<>w  toward:!  mv  1,.!^ '  •    '  .P^*^  «mv.  and 

•»  »na.,y  UolJurs  f,  bJ*    Sr H^ilf^/^'/V''*''''  ^^*^  «•««'»?«•*?  fJfltSft  w«?'"'  '.^« 


ia»y  <»olJurs  f.  be  ii  suriNl  a«^*TJi?V''*"'  ««  recovery  of  JItI-U  »ni  '"•  ^-°® 
•«i  '»MW-$l7460=value  or  tlie  vSeJ  '^®  Premium,  ana  $18291 -iOMi^ 

|6oS)'r3per;;n?i\^h",fj^^^  on  a  house  valued  at 

and  property  may  be  securS  ?  "^  ^  4«  A^e^n  '  <>L^*h  pi^Sium 
BxPt,ANATiox-.p«.  «6000-^.97=$6186-667. 

i»r.^<i/.^^^^^^  into  account)! 

16185  667.        ^^*'«  ««^  without  any  I  J,  T^l  SUTr&i^it 

EXEKCISE   100. 

1.  For  what  sum  must  I  insare  a  «i«r«  „  1  \, 

case  the  whole  is  lost  T  ,^.^^*^  ^^^^^  at  $17000.  so  that  in 
pfopertyandthepretiu^'^ofsrrr  ^5  ^«  valCof  the 

premmm  of  6  per  cent.  anS  the  vL„e  of  ti/'  *^  '*^^"''  *»«*»»  the 
s   m»*  ^^^"®®*^^e  property  insured? 

0.  wnat  sum  must  be  insured  »t  01  -^^-  124202-127 

cover  both  the  worth  of  Tfeve^'  Th^A*'  <»™«"  "My^ 
ranee.    For  wh»t sum h ithSl  ^  *°  premian.  of  i„ga. 

"insured?  ^la.  $85013-26as. 

CUSTOM  HOUSE  BUSINESS. 

ports  caIlecl/>orl  o}!;^  ^  ^'^^  «'  '"^in  places  or 

las  an'efublSenrc"Ilfed?«,H*''"''*'  *•>«  Goremment 
mom  officers  attached  to  t'callS^"'-^'"'^"'  "'*''  ""^  «' 
I  ^  27.  A  certain  charge  caSl  ^"rf'fi  ^■^""■ 

i  -"*^«^ai  I'oreign  countries.       "  T"  =*^^^  «"«.cfiag  uaa- 
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ports,  to  examine  the  invoice  of  good/j,  collect  the  duties, 
.&c.,  &c. 

29.  Besides  the  duties  on  merchandise,  all  vep^els  en- 
gaged in  comraerM  are  required  to  pay  certain  charges  for 
the  privilege  of  entering  the  port,  &c. ;  these  chai-ges  are 
called  ha«bor  does. 

30.  The  duties  levied  by  law  on  goods  imported  into 

Canada  are  of  two  kinds : 

let.  Specific  duties. 
2ad.  Ad  Valorem  duties. 

31.  A  specific  duty  is  a  certain  sum  levied  on  the  ton, 
cwt.,  lb.,  gallon,  square  yard,  &c.,  of  a  particular  kind  of 
merchandise,  as  so  much  per  square  yard  on  woollens, 
flannels  or  clothis,  so  much  per  lb.  on  tea,  so  much  per 
gallon  on  brr  .   - ,  wine,  Ac. 

32.  An  .  alorem  duty  is  a  certain  percentage  on 
the  actual  cost  of  the  goods  in  the  country  in  which  they 
were  purchased. 

Thus  an  ad  valorem  duty  of  10  per  cent,  on  satiu  ptirohaaod  In  France  Is  a 
charge  for  duty  at  10  per  cent,  of  the  Bum  the  invoico  of  satin  cost  in  France. 

STotb  1.— The  term  ad  ralorem  is  from  the  Latin ;  and  meana  aecor<iing 
to  the  t<ilue,  I.  e.,  vponthe  vdlue. 

NoxB  2.— An  Invoice  is  a  written  statement  of  the  goods,  ahowlng  the  quan- 
tity of  each  sort  and  its  value  or  price. 

33.  In  the  United- States  Custom  Houses  certain  legal 
allowances  are  made  for  draft,  tare,  leakage,  &c.,  before 
specific  duties  are  imposed.  In  Canada,  however,  as  be- 
fore remarked,  (Art.  4,  Sect.  VI.,)  these  are  not  known, 
the  tare  being  found  by  actually  weighing  one  or  more  of 
the  boxes,  Ac,  containing  the  goods,  and  the  leakajgfe  by 
gauging  the  cask. 

Nora— At  present  (1869)  the  various  kinds  of  spirits  are  the  only  articles 
.  lipon  which  specific  duties  are  charged  by  the  Canadian  Tariff. 

34.  To  calculate  the  specific  duty  on  an  invoice  of 
goods — 

KULE. 

Deduct  the  tare,  leakage,  &c.,  and  .multiply  the  remainder  by  the 

f«it\fifiA    Alltel  tn/il*  rtn11/\fii      In        tltSl^n..    /*!/^- 
«,-,.,.,v  .-^^,  ^.,.  .     w™ ,    — -;  cr J 

,  Example  1.  At  4i  cents  per  lb.  what  is  the  specific  doty  on,  7  bags 
of  coffee  weighing  13  lbs.,  each,  allowing  4  lbs.  pep  100  or  tare? 


wlngtbe  qaan* 


A.«.iSMi)  ""MOM  H6rsB  BOSDteSS.        . 

2s4o. 

".et  weigh.  788  !!«:«  „\*^  '^M?",""'* '»'  '»  "l-™'^  «'  tea.  fte 

OPERATION. 

V83  X  11=8613  cents=|86-13.  Am. 
1    wi,  ♦  •  .u  Exercise  101. 

2.  What  is  the  specific  duty,  at  Al-20  n^r  inn  ir.       ^'^"  ^221-68. 

noa.  each  weighi^  I./iS.*',,!,^,'"^  ^''e^N-'A  J^fe'/ 

3.  Wtaej.  «,e  ^ecaio  duty,  .t  ,3  coats  pe,  ga„o.,  JZ  'X^ 

4.  What  is  the  specific  datv  at  kb.  ^«- .  „  ^'*«-  ^16*77. 

__________  ^«a.  $100-68. 

merlL^^sel"^  ""*  «<^  ««form  daty  on  an  invoice  of 

i«»«te™d7S^'^«j?^  ^^''P  toy,  a.  27  p«r  coot  „„  .„ 

OPERATION. 

$1493-10  X  •27=$2023-2d9.  ^«, 
q»an«tj  of  broadolothrtleh  oo^^^i"™"  f '?•  »'  "  Per  eent.  „„  » 

OPERATION. 

14116-40  X  •19=a782-M6.  ^^,; 
I    wu  . .    ,  Exercise  102.  r 

*•      What  IS  fllO    n.l    ..«! 1     .  .     _ 

o   JT^*'^  ^'^^^  |17429'80  ?     • '   "  ^^  Pe^  cent,  on  an  invoice  of  silks 

„^*  if  ^^  ad  valorem  duty,  at  7i  ner  o^t     "^^.'n  ,^<^60-2580. 
which  cost  1292016  ?        *^'        *  ^^^  <^*'  <>»»  40  boxes  of  tea 

^ns.  1219-012. 
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8.  What  is  the  ad  valorem  duty,  at  26  per  cent,  on  an  invoice  of 


jewelry  wl.ich  cost  ii{71842-90? 
4.  What  is  the  ad  valorem  duty,  at  20  per  cent. 

boots  and  shoes  which  cost  $913  73? 
6.  What  is  the  ad  valorem  (iuty  at  83  per  cent. 

French  silks  which  cost  $U713-19  ? 


Ans.  $17835-726. 

on  an  invoice  of 

Ans.  $182-746. 

on  an  invoice  of 

Am.  $4865-3527. 


ASSESSMENT  OF  TAXES. 

36.  A  tax  is  a  certain  sum  required  to  be  raised  by  a 
munioipKlity  for  local  improvement,  payment  of  officers, 
and  other  general  purposes.  It  is  collected  from  each 
citi;;en  in  proportion  to  the  value  of  his  property. 

37.  In  levyiig  taxes  the  first  thing  to  be  done  is  to 
make  a  complete  inventory  of  the  value  of  all  the  property 
in  the  city,  town,  township,  <fec.,  in  vvhic\i  the  tax  is  to  be 
raised.  This  inventory  is  made  by  officers  called  Asses- 
sors appointed  by  the  municipality. 

38.  To  calculate  the  amount  of  taxes  any  one  individ- 
ual has  to  pay — 

RULB. 

Divide  the  whole  sum  to  he  leaned  by  the  whole  value  of  rateable 
property  in  the  towiiy  township^  dc. :  the  quotient  will  be  the  sum  to 
be  paid  on  each  dollar. 

Multiply  the  rate  per  dollar  by  the  amount  of  the  person^s  prop' 
erty,  and  the  product  will  be  the  amount  of  his  tax. 

Example. — A  certain  township  requires  to  raise  the  sum  of 
$14729-00  for  geneml  purposes;  the  whole  Mmount  of  rateable  prop- 
erty in  the  municipality  being  set  down  at  $2748600,  what  proportion 
must  I  bear  if  my  property  is  assessed  ac  $7490'U0  V 

OPERATTON. 
f14729-  $274ft.VlO=:fO-OO5jJ08=r»tt!  per  dollar. 
$0  0058^  X  7490 =$40-2068i.  Ans. 

Exercise  lOS. 

1.  The  assessment  rolls  of  a  town  show  the  value  of  the  rateable 

property  to  be  $7142800.  A  tax  of  $23900  is  to  be  levied  ior 
general  purposes;  how  much  is  my  proportion,  my  piopetty  be- 
in,,  apt  dftw!>  at  $14729*50  ?  Ans,  S4i,-28T8. 

2.  A  tax  of  $100000  is  to  be  levied  on  a  county  having  rateable 

property  to  the  value  of  ^7980<K) ;  Vrhat  is  the  wmount  borne 
by  A,  whose  property  is  valued  at  $18600  ?       Am.  $821  0732. 


-  J 
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3.  In  the  last  example  what  would  be  the  amount  of  B's  tax,  the 

value  ofhis  property  being  $7500?  ^n«.  129*466. 

4.  In  the  same  example  what  wc  ul i  be  the  amount  of  C's  tax,  hia 

property  being  assessed  at  $11400.  Am.  |196-7868. 


QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 

^j^V-ir'^^  'n^iiiMraU  after  the  Quettiona  refw  to  the  numbered  artieUa 
cif  the /Section.  . 

What  la  the  nieanl'-jr  and  derivation  of  tho  term  per  cont  ?  (1) 

When  the  rate  por  cent  is  known,  how  iii  the  rate  per  unit  obtained?  (2) 

How  do  we  aaccrtjiin  th«  percentage  on  any  given  number?  (8) 

What  U  commission  ?  (4) 

What  is  tho  person  who  sells  eoods  for  another  called  ?  (4) 

How  d«»  we  llDd  the  commission  on  any  rfvon  sUm  ?  (6) 

What  is  broitorafte  ?  (6) 

How  is  the  brokerajre  on  any  sum  compnted  T  (7) 

Upon  what  sum  should  commission  and  brokerage  be  compnted?  (8) 

Explain  this  by  an  example. 

How  do  we  compute  commission  or  brokerage  when  it  is  to  be  deducted  Itt 

advance  from  a  idven  amount,  aid  the  balance  Invested?  (9) 
How  is  this  rule  pntved  ?  (9) 
What  Is  underst«»od  by  the  U'rm  Stock?  (10) 
How  is  Stock  usually  divided?  (11) 
W'»*'»  roean'  by  the  terms  Shareholders,  Corporation,  and  Charter?  (11 

What  (I.,  you  understand  by  the  nominal  or  par  value  of  Stock  ?  (13) 

What  Is  meant  by  the  mmket  or  real  value  of  Stock  ?  (14) 

When  is  Stock  said  to  be  at  part  when  at  a  pr«m.imH  or  above  Dart 

and  wiien  at  n  rlinronnt  <»r  below  part  (16) 
What  is  the  meaning  of  the  term  par  f  ( 16.  note) 
What  are  p.r«»na  who dval  in  Stocks calitui ?  (17) 
Wh.ri  Stock  is  either  above  or  below  par,  how  do  we  find  how  mach  of  It 

a  given  sum  will  piireliase  i  (18) 
What,  is  I  snranoe?(l9) 
What  is  a  Policy  of  Insurance?  (90) 
Wliai  is  meant  by  tjje  Premium  of  Insurance  ?  (21) 
lor  what  lentitli  of  time  is  property  tuntally  insured?  t%) 
How  do  we  oompiite  the  premium  of  Insurance  on  any  amonnt  of  goodf. 

property.  Ac,  ?  (2.3>  '  e  « «#» 

How  «iu  wi.  ci»rnpute  the  amonnt  for  which  we  mnst  Insure  in  order  to 

oov.  r  bothth«  value  of  the  property  and  the  premium  paid?  l24) 
How  may  the  truth  ofthis  rule  be  proved?  (24) 
What  are  Ports  of  Entry  ?  (2fi> 
What  is  the  duty  of  Gustom-Ho'ise  OfBccrs  ?  (28) 
What  are  duties?  (27)  v    / 

What  are  harbor  d;ies  ?  (2S> 

What  different  kinds  of  duties  are  levied  oa  goods  in  Canodaf  (80) 
^ bat  tkraeperi^ac/uUeMt  (91)  ^    ' 

What  is  !in  ad  valorem  duty  t  (82) 
W  hat  is  the  meaning  of  the  term  ad  valorem  t  (83) 
Whiit  Is  an  invoice?  (32)  ^    ' 

W  at  la  the  rule  for  calfulating  ttd  veUorwi  dutios?  (85) 

What  Is  a  tax  ?  (86) 

How  an»  tax«s  luipoMd?  (9  «fid  88) 


1. 
2. 
8. 

4. 

6 

6. 

7. 

8. 

9. 
10. 
11. 

VI 
18. 
14. 
15. 

16 
17. 

la 

19 
20. 
21. 

22, 
23. 
2i. 
25. 
28. 

27. 

28. 
29. 
8). 
81. 
83. 
iHl 
84. 
SJS. 
86. 
87. 
S3. 
89. 
40. 
41. 


24& 


iNTEEEST.     . 


[>*»«»•  vixi. 


SECTION  YIII. 


INTEREST,    DISCOUNT,    EQUATION    OF    PAYMENTS.    AND 

PARTNERSHIP. 

1.  Interest  is  tlie  sum  allowed  for  the  use  of  money, 
and  is  usually  reckoned  at  a  certain  rate  per  cent,  per  an 
num  ;  that  is,  so  many  pounds  for  the  use  of  £100  for  one 
year,  so  many  dollars  for  the  use  of  1100  for  one  year,  &c. 

NoTB.— The  term  per  cmt.  means jtt  hwndred;  p»r  cmntim  means  p&r 
j/ear. 

2.  Interest  diflfers  from  Commission,  Brokerage,  &c., 
in  that  the  latter  are  computed  at  a  certain  per  cent,  with- 
out regard  to  time,  while  interest  is  calculated  at  a  certain 
rate  per  cent,  for  one  year,  and  consequently  for  longer 
and  shorter  periods  in  like  proportion. 

3.  The  Principal  is  the  sum  lent. 

4.  The  Rate  per  cent,  is  the  sum  paid  for  the  use  of 
each  hundred  dollars,  pounds,  &c. 

6.  The  Rate  per  unit  is  the  siun  paid  for  the  use  of 
each  dollar,  pound,  <Sz;c. 

6.  The  Interest  is  the  whole  sum  received  for  the  use 
of  the  principal. 

7.  The  Amount  is  the  sum  obtained  by  adding  together 
the  principal  and  the  interest. 

Thus,  If  I  lend  $200  tor  a  jear,  on  the  agreement  that  I  am  to  reoeive  Inter- 
est at  the  rate  of  7  per  cent  (per  annum,  understood),  et  the  end  of  tha  year  I 
redcire  back  the  fSOO,  and  in  addition  <^14  for  interest    Here, 

$200D0  is  the  principal. 
TOO  is  the  rate  per  cent. 
0'07  is  the  rate  per  unit. 
14-00  is  the  interest 
SU-flO  is  the  amouut=prIacipat-f  interest 

8.  Interest  is  either  Simple  or  Compound. 

8.  Money  is  lent  at  Simple  Interest  when  the  Interest 
is  not  added  to  the  priacipal  so  as  so  bear  interest. 

Thna,  if  $100  be  lent  at  simple  Intereat  at  C  per  cent,  the  pHneipal  re- 
mtioa  QQcbanged,  being  alwaja  |100,  %n^  the  intereti  tot  each  suocessive  year 

is  #w. 
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10.  Money  is  lent  at  Compound  Interest  whfen  the  in- 
terest, as  It  falls  clue  from  time  to  time,  is  added  to  the 
principal;  the  sum  thus  obtained  constituting  a  new  prin- 
cipal  tor  the  ensuing  year,  half  year,  quarter,  &c.,  as  the 
case  may  be.  . 

former  principal  +  Its  interest)  for  the  seconaitlO  25  for  the  IhirA  5?    ^jf' 


n  means  p&r 


SIMPLE  INTEREST. 

II.  Questions  in  Interest  are  dependent  on  Proportion 
and  may  aU  readily  be  solved  by  one  or  more  statements 
m  the  Rule  of  Three  ;  but  in  order  to  deduce  special  rules 
we  shall  represent  the  different  quantities  by  their  initial 
letters,  and  thus  obtain  a  series  of  algebraic  formulae, 
which,  translated,  become  the  common  arithmetical  rul«s 
tor  interest. 

A  glance  at  th»  f„ru.jl»  and  tbo  coiTcspTSe  X  wi    I  ,  1  hYwSSt''; 

togettier.  Thus,  Prt  means  that  the  value  of  ~P  is  to  be  multinliP^ 
by  the  value  of  r,  and  that  by  the  value  of  t.  muitiphed 

When  letters  aro  written  in  the  form  of  a  fraction,  thus:!:^ 

the  meaning  is  the  same  as  in  common  arithmetical  fractions:  i.  e, 
that  the  part  constituting  the  numerator  ia  to  be  divided  by  the  par^ 
constitutuig  the  denominator.  ^        ^ 

A~P 


mi 


-^raeans  that  tiie  value  of  p  ia  to  be  subtracted  from 
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[Sior.rtit 


Si 


I:- 


^.    18.  Lrt  VmPHnetpat,  t=InUrttt,  ksAnuwit,  rssrate  per  nnlL  tad  «« 
unit  (i.  e.,  numb«r  of  yean). 

Thon  h<>can8«>  rslnteregt  of  $1  for  1  vmr,  nnd  fas 
number  of  yearo.  rfniuterfst  <if  $1  for  the  frtven 
time,  and  /'t<=lnlerei»t  of  jrlven  pr  nclrmi  for  plvea 
time  nml  at  irlven  rat<>.  TIifr«'fiire  /=/*><  and  <!ivl> 
diiifr  ench  uf  these  equals,  lat  by  tt,  2nd  br  r;.  Mid 
8r<l  by  Pr,  we  get  (urmulas  (II.)  (III.)  and*  (IV.)  in 
tbtt  miirgin. 

Apil  ,  bocatine  rf=lnteren  of  $1  at  given  rate  and 
for  piven  tlme,l+r<=th«  amovvtof%\  atiriven  rat« 
and  time,  and  P  times  l-f  <,  tliat  ia,  P  (1  •»■«()= 
amount  of  piven  pilncipalflt  tlieptven  rate  nnd  time. 
Tberrfor*-  Az=P  (I  +70.  wliirh  is  foiiiiiila  (V  )in  tlie 
mnigin,  nnd  dividlrp  each  of  tbene  equftlH  bv  1-frt, 
■we  K«t  fiirmiila  (VI.)  in  tlie  marpl  .    Taking  (V.) 


<  =  ^(/r.) 

A  =  P(l+rt){V.) 


P  =  -^-(r/.) 
A-P 

t:=^-iVIII) 


and  IK  tiiiilly  miiltiplyinp  as  indicated,  the  part  with* 
in  the  linicketM  by  P.  we  pK  A  =  l'-^  Pit:  nnd  aub- 
triicflnp  P  (i-ttm  each  of  thi-se,  we  (cet  A—P=l'rt. 
Dixidinp  thebe  equals  1st  by  Pt  and  2nd  by  Pr,  we 
get  foimnljiB  (VII.)  nnd  ( VIH.)  in  the  mauin. 

Lastly.  If  we  art-  required  to  find  In  what  time  any 
Bnui  ot  money  will  hmount  to  any  piren  nrmber  »»r 
tliiHS  ItM-ir  at  a  pixen  riite  per  rent,  or,  in  ofher 
words,  in  whxt  lime  nny  princlnni  will  amount  ion 
lltiie(«  thHt  iirlnctiial  where  n  simply  stnndt*  for  the 
rrqjiir.  d  vvmher  of  timet,  we  Lave  In  formula 
(VIII)  in  themnrpln, 

t=— 73 —  = — ij--,  because  the  amount  is  to  be  »P; 
I  r  Pr  ' 

and  dividinp  both  numerator  nnd  denominator  of 
this  frnctlon  by  /».  we  pft  formula  (IX.)  In  the  mar- 
pin,  multlplyfne  HX  )  by  r  we  pet  <»=n-l ;  and  di  vi- 
dinp  these  equals  by  t,  we  ptt  forriiula  (X.) ;  and, 
apain.  nddlnp  1  tu  each  of  these  same  equals,  we  irat 
formala(XI.)  • 


n — 1 

»=<r+l(J7;) 

APPLICATIONS. 

13.  WHen  the  principal,  rate  per  cent,  and  time  are 
given,  to  find  the  interest — 

RoLK  /=  Prt{l) 

Interprktation. — 7%e  interest  is  found  by  multiplying  the  princi- 
pal by  the  rate  per  unit,  and  the  remiting  product  by  the  time. 

Example.— What  is  the  interest  on  $342-20  for  7  years  at  8  per 
cent.  ? 

OPKEATTOK.  ' 

Here  P  =  fJUa-SO,  r  =  08,  nnd  <  =  7. 

Then  1=  Prt-  $842-20  x  -08  x  7  =  $191  -652.  Ans. 

14.  When  the  interest,  rate  per  cent.,  and  time  are 
given  to  ^nd  the  principal—' 


—  —  lit 


II ITT  0 

Intkrprrtation' 


/::  \ 


7%e  principal  is  found  by  dividing  the  inttrett 


6y  lk«  produet  of  the  rate  per  unit  and  the  time^ 


AMS.  19-17.] 
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U9 


EzAicPLK.—What  principal  will  giro  |207-60  interest  15  6^  rean 
at  4f  per  cent.  ? 

OPKBATIOV. 

Here  /=  WOT -60,  t=6fi,  and  r=0478. 

Then  P-/-- •2?I:«0   -^^m -ta72-06L  An,. 

15.  When  the  interest,  principal,  and  time  are  given, 
to  find  the  rate  per  cent. — 

Rdlb.      r  =  -^  (iu.) 

Interpretation. — Tlte  rate  per  unit  is  found  by  dimding  the  in- 
terest by  the  product  of  the  principal  and  time,  and  the  rate  per  cent. 
i$  found  from  the  rate  per  unit  by  multiplying  tfie  latter  by  1(»0. 

ExAMPLB.— At  what  rate  per  cent,  will  |729  18  give  |109-11  in- 
terest in  9  years  ? 

OPFEATIOH. 

Here /'=$72918,  7=110911,  and  «=,?,•      V 
Pt        72918x9 


_ 6M262  ^^"^^^^  =  ~t«  P«' °ni<^ 

Therefore  the  rate  per  cent  =  0-01662  x  lOU  =  1*6 


=  1|  nearly.  Ant. 

16.  When  the  interest,  principal,  and  rate  per  cent, 
are  given,  to  find  the  time — 


RULK. 


'=^(-.) 


Interpretation. — Tlie  time  is  found  b^f  dividing  the  interest  by 
the  product  of  t/te  principal  and  rate  per  unit. 

Example. — In  what  time  will  |850  give  $Sd'1o  interest,  at  13  per 
cent.?  .1' 

Hero  P  =  f  850,  T=  |89  73,  and  r  =  -18. 

n,u      4        ^  l^^'S  8!)-75       8975 

Then  <  =  ;^-  =  ^^.jjj  =:  ^^^,^  =  -^  =  0-812217  years  =  0  month^ 

23  d»7s. 

17.  Whn^n  the  principal,  rate  per  cent.,  and  time  are 

given,  to  find  the  amount — 

Rule.    A  =  P(l+»/)(v.) 

Interpretation. — The  amount  is  found  by  multiplying  the  prin- 
cipal by  the  amount  of  $1  for  the  given  rate  and  time, 

ExAMPLS. — To  what  sum  will  $789  •80.  amount  in  11  years,  at  8 
per  cent.  ? 

OPKIIATIOX. 

Here  P  =  $789'80,  r  =  -on.  and  <  =  11. 

Then  Ai=Pil  +  rt)  =  $739  80  x  1-3<J  =  1050'48i  Ans. 

KoTB.— (1+W)  ia  Uib  question  a  14-'8kU  ae  l+M  »  l-SS. 
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£a»cT.  vnt 


I 


RULB.        r  =: 


mvi?'/o^^^1.***®  *"'?"">  '**«  P«'  ««"*•'  *i»d  time  are 
given,  tofind  the  principal— 

RULK.      P  =  ..    -   ^vi  ^ 
l+rt  ^    ' 

F?!u?w  •    ^5^  o/|l /or  the  given  time  at  the  gii,m  rate. 

OFK  RATION. 

Here  wi  =  12000,  r  =: -OTS  and  <  =  9. 
Then  />=  -^  =  «??9  =  20000  _ 

/o  }fi  T^^^t  *^®  *"'''"''*'  principal,  and  time  are  given, 
to  Jind  the  rate  per  cent. —  ^       ' 

lNTBRPBETATiON.~7%era/«;>crwr«7is/o2,«rf  6y  mbtractina  the 
^^2^.fj?Jtheam<yunt,  and  dividing  th  diffeZcTbyXZind- 

.^r  S;^.t^,^Too. ""'' '''' '-'  ^^^^- "  ^'^^'y  -^^y- 

in  28^yt^7'"~^'  ''^*'  ^**®  ^®'"  *'^°**  "^'^  *^^^  *'"°""^'  *°  12788-80 

OPBBATION. 

n«re  A  =  $2788-80,  P  =  $780  and  «  =  28 
Then r  =  tl^i*  =  e2T88-80-$780  _   $205880 

Pt       ^       $780x88 |r]8790    ~  ^  ^^^  "= '**^  P^' 'I'*!*' 

Hence  rate  per  cent,  =  1228  =  12i  nearly. 

areivpn^/^^S  Ae  amount,  principal,  and  rato  percent 
are  given,  to  find  the  time — 

fJr^i^^''^''''^T''^'".'^'*^'^'  i^  found  by  mbh^activn  the  princiml 

$:si^th:z:';.:t^'''^ ''-  ^^--  *^  '^  ^.4^/3? 

per  c^tT"'"^'' ''^**  *^^  ""'"  ^"^^^"^^  *°'°""*  *°  ^QSS'TS  at  12 

OPKRATION. 

Here  A  =  |988*7a  P  =  ««««flfi  ona  «  _  .10 

then  t  =  :^^  =  98878-66688  _   817-40   _  8174000 

Pr  666-88 X -12"  "  799600  "   to^sm   =  3 9695 years  =    . 

aye»iBllflioiJttha.l»dfty».    Am. 


Asm  i8-a8.i 
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m: 


21.  To  find  the  time  in  which  any  sum  will  amount  to 
any  given  nymber  of  times  itself  at  a  giren  rate  per  cent.-|i«, 

Run.    <  =  !!_rJ(i,) 

IirriBPttBTATioN. — To  find  the  time  in  which  a  given  sum  will 
mnount  to  n  timta  itMelfat  a  given  rate  per  cent.,  subtract  1  from  n, 
and  divide  the  remainder  by  the  rate  per  unit. 

ExAMPLi  1. — ^In  what  tim«  will  any  sum  of  money  amount  to 
eleven  times  itaelf  at  8  per  cent.  ? 


OPEBATION. 

Here  n  =  11  and  r  =  08. 

n  -J  _  llj:2  _   1?  _ 

■      ~      -08      ~  -08  ~ 


Then  t  = 


1000 


=  126  years.  Ane. 


ExAMPi^E  2.~In  what  time  will  |67'88  quadruple  itself  at  41  per 
cent.  ? 

OPXBATIOy. 

Hero  »  =  4,  since  the  money  Js  to  qitadruple  Itselt  and  r  =  'OiTR 
1      4-1         8         80000 


Tben«  = 


n 


=  '(wtK  =  liuTS  =  ImC  =  «8-16T  yeai-s.  Ana. 


22.  To  find  the  rate  per  cent,  at  which  any  sum  will 
amount  to  a  given  number  of  times  itself  in  a  given  tim 


RutK.    r  = 


n-  1 


(X.) 


Interpretation. — The  rate  per  unit  is  found  by  subtracting  1 
from  n,  the  number  of  times  itself  to  which  the  given  principal  is  to 
attumntj  and  dividing  th    remainder  by  the  given  number  of  years. 

Example.— At  what  rate  per  cent,  will  a  given  sum  amount  to  26 
times  itself  in  72  years  ? 

OPBRATtON. 

Here  «  c:  35,  ^  =  72. 

^.  « - 1      26  - 1      24      ,      „„, 

Then  r  =  —j-  =  -^^  =  72  ~  *  ~"^  ~        P®^ 

Henco  rate  per  oent.  =  S8|.  Ana. 

28.  To  find  to  how  mmny  times  itself  a  given  sum  will 
amount  in  a  given  time  at  a  given  rate  per  cent. — 

Rule,    n  =  tr  +  1    (xi.) 

Interpretation. — 2nd  number  of  times,  or  n,  is  found  by  mid- 

'■'i^-y^'"i/  -'"'c  iiwcc  vtj  i."v  .-wic  p;rr  xsv-sst,  mtm*  v:sKiX7iy  i  iO  ifiC  proctucc. 

Example. — To  how  many  times  itself  will /owr  cents  amount  in  20 
years  at  17  per  cent,  ? 


m 
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(dwrt  nft. 


6.  In  what  time  will  any  sum  of  ir  ^n- 

cent.? 
1.  Find  tlie  time  in  which  $270  will  gf 


Here  <  =  20  wd  r  =.  -JT.  OTn^non. 

Tl,enn=,<r*l  =  20x.lT  +  l=8-4  +  l=4'4«4jtIme.4Uelf.   a^ 

Exercise  104. 
1.  What  U  the  interest  on  »7281»  for  7'38  yearn,  at  6-7  per  cent,  f 

1  To  .hat  aun,  .iU  t8»71« amount  in  6»  y.J^ ^Z'tZf 

4.  InlU-ir 'wU>  ,654.3.  give  ,.,^:^;e  ^^^T^^T 

K    A*     u  i.     .  ^^-  ^'1^' '2  or  6  years  1  m.  ISdava. 

6.  At  what  rate  per  cent  will  ^700  ■;    .uu.  ^o  $1200  in  6  years  ? 

Ans.  H^  percent. 

qua     iple  itself,  at  23  per 

,.  TM.  13  years  16  days. 

;^«V  interest,  at  7  per  cent 

8.  To  what  sum  will  |68o'amount  in  1 IJ  ytS.  tt^H  ; c'r'^erf '" 

9.  What  principal  will  amount  to  $2000  in  20  years,  ^Ts  pevteuT? 

^^'  %7^\f\n9s^^'  ''?*• '''"  "^"y '""^  °*'"°"«y  nmlmt  fo'2nfmt 
1 1    uSL  *"       ^^^ '.  ^'^^^  $88i  per  cent 

11.  In  what  time  will  a  given  sum  of  money  amount  to  23  .inies  itself, 

ai  lo  percent.?  j_^    lu^i 

12.  Find  ihe  interest  on  $679a8  at  7f  per  cent,  forl^??,  yel"''"' 

18.  At  what  rate'ier  cent,  will  $950  amount  to  |1763-4"2'in^lo''yS 

14   Tn  »i    ♦  4-         -^T'  *"^^^  P^*"  *'*®"'"  or  rather  over  8*  per  cent. 

14.  In  what  time  will  $666  amount  to  |i:H7-50,  at  6  per  cent.  ? 

IK    T       t        .  ■^^-  1'7'^54  + years,  or  17  vears  19  darq. 

15.  In  what  time  wUl  |278  give  $lu0  interest,  at  9  per  cent  ? 

16.  At  what  rate  per  cent,  will  $47630  amount  tr$5l)o1n'2  yea'l-s?' 

17.  Al  what  rate  per  cent,  will  $749-49  give  $257  t'i^'JtfnTy^a^i 
ifl    T|TK„j.  _  .     .     ,     .„  Ana   4*898  i)er  cent 

cent  r"''^  *"'"'°'  ^"^  iniMl  in  11  years,  al  11  pe; 

19.  Find  the  mterest  on  £167-47.  at  11  per  cent.  forl7eaS^^^^*^* 

Ans.  £166  158.  10}Jgd. 

SPECIAL  RTTT.Bg 

tcr^nlln  ti*flt*«*ri7Ll*l^  "'  ^  "•''•  ''«"'•  *"•"* «"«  y"*^' «»  «C;  hPDce  the  In- 
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Hence,  to  find  tbe  interest  of  $1,  at  6  i    r  cent,  per  an- 
num  for  any  number  of  months,  we  dc  luce  tbe  following— 

nCLE. 

Divide  th    number  of  months  by  2,  and  call  the  quotient  cents. 

OPBBATTOW. 

7  years  fi      9  r;i.)r  Ii8=9r    aonths,  and  98-^2=48}  c««nt8=$0'468  Ant. 

ExAMFi"  '>..  -Finu   the  icterest  on  $72  93   for  1  years  and  8 
months  at  a  per  cent.  ^ 

OPRRATIOK. 

^  ^'*VmT'"^  "'''°'''''  h.i/of  93=:48  oonta= Interest  of  tl  forgiven  rate  ana 
Ttoen  |0-4fl  »  72-98= C88-5478.  Ant. 

Exercise  105. 

1.  Fmd  the  Interest  of  $1  for  1 1  months  at  6  per  cent. 

2.  Find  the  intere'st  on  |1  for  16  months  at  6  per  cent  ****  ^^  "^""^ 
8.  Find  the  interest  on  $1  for  9  years  8  montt'at  f  i^er'cea^  ''"*^ 
i.  What  is  li  9  interest  on  $1  for  16  years  3  months  at  fi^per  fe^nf  ? 
5.  What  is  the  interest  on  |1  for  11  years  1  months  at  ^pe^  JeS 
fl.  What  is  the  interest  on  |1  for  12  years  5  months  atl'^pVc^enf? 

7.  Find  the  interest  on  $219A^  for  3  years  2  months  nt'V^per^c^nll^* 

8.  Find  the  interest  on  $189-70  for  6  years  7  months  tt7'  f  ^T 

f".  Find  the  interest  on  $1463  for  3  years  ;i  months  aH  p*er*centf ' 

10.  Find  the  interest  on  $28967-60  for  11  years  .  .'onih^at^'e^pe; 
^^^'  Ana.  $19268-3b75. 

.11*  ^** ,  ''''""fJ",  eonJpntlnfflntnrpst  the  montli  is  taken  nn  J?n  Aavs.  two  rr  on»>i» 
m  iti:'.""*'«A*?  '^"y^  *"''•  ^y  Art.  24.  the  int^rp-r.  on  «1  nt  6  p.T  ^nf  f"r  2 

Hence,  to  find  the  interes*^^  on  $1  at  6  per  cer*  per  an- 
num for  days,  we  have  the  following-- 


r 
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RULE.* 


[Sbot.  VIII. 


Call  one-»ixth  of  the  number  of  days  mills  or  tliousandtlis  of  a 
dollar. 

Example. — ^What  is  the  interest  on  $1  at  6  per  cent,  for  16  days? 

OPEBATIOX. 

16-^6=2»  inilla=|0-00a6.  Ans. 

Exercise  106. 

1.  What  is  the  interest  on  $1  for  2  days  at  6  per  cent.  ? 

Ans.  I0-0003. 

2.  What  is  the  interest  on  |1  for  7  days  at  6  per  cent.  V 

Ans.  10-001^. 

3.  What  is  the  interest  on  $1  for  11  days  at  6  per     at.  ? 

-     Ans.  lO'OOlf. 

4.  What  is  the  interest  on  $1  for  21  days  at  6  per  cent,  f 

Ans.  |0-004i. 
6.  What  is  the  interest  on  $1  for  4*7  days  at  6  per  cent.  ? 

Ans.  lO'OOVf. 

6.  Required  the  interest  on  |1  for  8  months  12  days  at  6  per  cent. 

Ans.  $0-042. 

7.  Required  the  interest  on  ^1  for  66  days  at  6  per  cent. 

An».  icon. 

8.  Reqmred  the  interest  on  |1  for  2  years  2  months  19  days  at  6  per 

cent.  Ans.  $0-1331. 

9.  Find  the  mterest  on  $1  for  7  years  8  months  9  days  at  6  per  cent. 

Ans.  $0'461f 

10.  What  is  the  interest  on  $1  for  17  years  11  months  28  days  at  6 

percent.?  ^n«..$l-078f 

11.  Required  the  interest  on  $1  for  12  years  7  months  17  days  at  6 

per  cent.  -4n«.,  0-767f . 

26.  To  find  the  interest  on  any  sum  of  money  at  6  per 
cent,  per  annum  for  any  time — 

RULE. 

Find  tJie  interest  jn  $1  for  the  given  time^  by  Arts.  24  and  26, 
and  multiply  this  by  the  given  principal. 

Example.— What  is  the  interest  on  $763-20  at  6  per  cent,  for  .6 
years  7  months  and  26  days? 


*  This  is  liie  liletliofl  in  {jooiinon  ose  for  coinputuij;  intorost  for  uuys'.  «v:t, 


since  it  constdera  the  year  as  contftlnliig  on^^S^O  d*;^  Iniitead  of  805^  tbe  result 
Interest 

OfitMlf. 


is  too  Uiwe  by  As,  ot  ^»  of  Itselt    Hence,  when  perfbct  aconracy  Is  desired,  the 
Interest  tot  %a»  days  when  obtained  by  the  rule  mtut  b9  dimlBiahed  by  i^  port 
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ABn.n«T.]  smPLB  mriiatre 

OPKBATIOIT. 

iDternBl  00  |1  fc,  «  yems  7  monHu    =  tO-eMI 
Interest  OD II  for  26  d»;a  s         41 

Therefore  toleteilOT  »1  tor «™.  7  montlis  M  dws  =  iowi 
Then*  Kl'3»i « ?8S-20=|8(MTn2.  ^S.     ' 

ExBROlSK   107. 

1.  Find  UieinUirMt  on  $91»-30  for  7  months  17  days  at  6  per  cent 

2.  Find  the  interest  on  »842-50  for  8  months  18  t^\f^XZ 

'■  "t'tit"""^  "  *'»'•"'  *■"  *  ^«-  '  mont^let^'afi 
7.  find  tte  amount  of  ,2468-20  at  6  per  cent  dTyS^^Zml 

'•  ''^*^,'^*^  '"  *''■''  f"  '  ^«-  "  m1Ss*27Ts"?  6- 
10.  Knd  the  interest  on  t742«8  a.  6  per  cent,  for  zitlj^*!^,]'- 

"•  'pcJtn™  ""^  *"*  ""°™'  '°  '  ^'"^  *  >nontto'li*dayr»f6 
F«i  wu*.  r ^^^   11157-460096. 

27.  To  fihd  the  interest  on  any  sum  at  any  other  rate 
per  cent,  for  any  given  time— 

RULI.  ^ 

l^r^nf/'^lTie/''  *^  ^'^'^  P-^^H^-^  for  the  given  time  at  ^ 
o/^«e//  «  the  gtven  rate  exceed,  or  falls  short  of  6  ^r  cent  pJaZ  . 


bereVinedln^betm^^rStX'^l^^^    ftjiction  when  it  occurs  mnrt 
make  tU  i„f  mt  of  1T£',  fhStK'eS-5S'eTe'«5?i^i,5.>n'*  '■"  "  "  ^'*"  **». 


r 
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PABTIAL  PATMEHTSj. 


[Bxor.  Tin. 


,     ExA'MPtE.— What  is  the  interest  on  |460  for  8  yews  6  months  1 1 
daTS  at  8  per  cent.  It 

"'  OPESATIOH. 

Interfst  on  !»1  at  6  per  cent  f<)r  given  «m*;=»<>;;" }•        „_,5j..g25 

$95-825= $127-10.  Arts. 
NOTB.-81'  CO  8=6+2=6+ 1  of  6  wc  find  tho  Interest  at  6  per  cent., and  Incireaae 

it  by  one  tMra  of  Itself  f<>r  thft  interest  at  8  per  cent. 
B<>  for  Intereat  at  9  per  cent,  we  slionld  find  the  Inti-fest  at  6  per  cent,  and 
inor^e  it  byXA«^/''f  ItW'lf;  for  7  per  cent  lncre.«e  the  intere8tat^6  pur 
TXyone-liTth;  at  14  per  cent.,  double  th«  Inti-rest  at  6  ner  c*nt,  and  In- 
flreMe  ft  bv  4  of  the  interest  at  6  per  cont ;  at  5  per  cent.,  find  the  interest  at « 
Sir^nt7nddtluctW»7«^^  it  4i  per  Ut.,  find  the  intcreat  at  6  per  cent, 
and  deduct  one-jourth,  dca,  && 

Exercise  108. 

1  Reanired  the  interest  on  $1284'66  for  8  years  9  mouths  10  days 

•  at  7  per  cent.  '  -4n«.  $j58-5686. 

2  Reouired  the  interest  on  |9876-64  for  2  years  1  month  11  days 

at  3  per  cent.  uln«.  |626-837246. 

£  Required  the  interest  on  $716-80  for  8  years  1  months  10  days 

at  8  per  cent.  ^ns.  |206'6422. 

4.  To  what  sum  will  $566-66  amount  in  2  years  4  mcatbs  8  days  at 

12  per  cent.  ?  ,     ■4««-  I'?l2-S8646. 

,6.  To  what  sum  will  $7766-66  amount  in  100  days  at  6  per  cent.  ? 

Ansf.  $7874*41876. 
«  To  what  sum  will  $600  amount  in  8  years  8  months  8  days  at  16 

*  percent.'  -^"*-  11195-111. 
7  What  is  the  interest  on  $576  for  8  years  6  months  7  days^t  6 

per  cent  »  -^"*-  198-96. 

8.  What  is  the  interest  on  $247891  for  2  years  6  months  11  days  at 

4i  per  cent  ?  -^"*-  $282-285. 

9  What  is  the  interest  on  $780  from  May  9,  to  December  11,  at  6 

per  cent  *  '^'"-  s528-08. 

10.  What  is  the  interest  on  a  note  of  $1830-68  from  August  16  1851, 

to  June  19,  186'>,  at  7  per  cent,  ?  Ans.  f  P«'f 5*^:' 

11,  Whnt  is  the  amount  of  a  note  of  $6200  from  Sept.  »»  18J8.  to 

January  9,  1869,  at  6  per  cent.  ?  Ans.  $63b2-abb. 


PARTIAL  PAYMENTS. 

28.  To  compote  the  interest,  on  notes  or  bonds,  when 
partial  payments  have  been  made— » 

RULE. 

If  the  interest  b&  paid  by  days: 

Multiply  the  mim,  by  the  number  of  days  tcAtcA  hmie  elapxed  before 
unypannwU  ww  made.    Subtra^  tha  jfiret  parent,  mi  muU^y 


1XS.8&] 


sent.,  and  Increase 
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'^nlT^tpa^trturtf^^  -^eV/^  ;>«...^  het^een  the  firH 
firoSS^y.""  '^^'^'  *°<""^'  "'^fi'-i  '*«  -<-«^  of  IhHr  ^ 

Fnr^oi„«         •    ^  T  Toronto,  18tk  October,  1868. 

lUe  following  endorsements  were  made  on  this  note  — 

' "'-"JsL^s  "*•  ::  "   "    ^i«'»8 

June  6th,  "        »«         it  an-in 

"       September  2nd,    «       ♦«        «i  jgS-M 

OPERATION. 


^0860-66  for  l(i«y. 


..     o^^*"/""®  to  2Dd  September  ••  iw    .< 

"     2nd  September  to  10th  Nov:  "  m    « 

First  enZseteT  ^l?"-??  '"'  "^  '"^^  =  ♦^SSM-OO  for?da^. 
Second  endoSSm^St  ^'^B  '"'  ''  '''^''  =  ^"^-^^  '»  ^  ^ay- 
Tl.Wendor^SSr^'*^*^'^''^* 
rourtheDdo5:me?t*^:?S'^"''^*y''  =  •28449«Jforld.y. 

Hfth  endo^iemtr  ^K  '''  ^  ^^^^  =  ^^^^l-e^  tor  1  day. 
Balance  li^for  «9 days  =      2787g  for  1  day 
Whole  Interest  =  that  of  $108528-28  for  1  day 
Interest  on  1108528-28  at  6  per  cent,  for  1  vear  -■'  MUM-Romt 

Bi-anceona-ote""    :;:;  = '^JJ^ 


Madpai  ud  latorMt  do* 


>|3i«rM 


tu.  ,  . 


''I 


w 
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COMPOimD  INTEEEST. 
EXEBCISE  109. 


[8»05r.  Yin. 


1.  What  principal  and  interest  was  due  on  the  following  note  on  the 

'yth  October,  I860  ? 

GuELPH,  June  2W,  1859. 
For  value  received,  I  promise  to  pay,  on  demand,  to  James  George, 
or  order,  the  sum  of  twelve  hundred  and  seventeen  dollars  and  thirty 
cents,  with  interest  from  date  at  6  per  cent. 

Joseph  Johns. 

On  this  note  there  were  endorsed  the  following  payments : — 

1869.— July  I'Zth,  received  |207'80 

"        Oct.  6th,         "  209-60 

"        Dec.  nth,       "  820-90 

I860.— March  29th,    "  42188 

Am.  $98-6816. 

2.  What  pilhci^al  atid  interest  was  due  on  the  following  note  on  the 

latmy,  18iff3? 

Port  Hope,  June  Vlth,  1860. 

For  value  received,  I  promise  to  pay,  on  demand,  to  Messrs. 
Henly  &  Jpbson,  or  order,  the  sum  of  seven  thousand,  three  hundred 
and  forty-eight  dollars  and  twenty-five  cents,  with  interest  from  date 

at  8  per  cent. 

Henry  Goodpat. 

On  this  note  there  were  endorsed  the  following  payments : 

I860.— September  6th,  received  $2468-80 

"        December  7th,        "  892-20 

1661.— June  11th,  "  982-20 

1862.— February  7th,  "         2842-90 

December  19th,      "  81728  . 

Ans.  $1003-1883. 


(( 


COMPOtmD  INTElREST. 

89  In  the  present  article  we  shall  merely  take  some  of  the  simpler  prob- 
lems In'Compound  Interest,  leaving  thofull  discussion  of  the  rule  untU  after 
the  pupil  is  familiar  with  the  pe  of  Logarithms.    (See  Sect  XI.) 

30.  We  have  seen  (Art.  10)  that  when  money  is  lent 
at  compound  interest,  the  itterest  is  added  to  the  principal 
at  the  close  of  each  period,  and,  with  it,  constitutes  a  new 
pria 


LCii 


Ija  J     Tr^r-    !.5irr    riff-x  i.    f.t- 

Hence 


given  time  at  a  given  rate  per  ceiit. : — 


impound  interest  of  any  sum  for  any 


Aim.  29-^] 


iritg  note  on  the 


iterest  from  date 
SRT  Goodpat. 
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RULE. 


60-00 

♦10.5000 
5250 


yrsncipa;.  '      ""'"'«''.  <"  '*«  «we  »wy  be,  and  add  it  to  "" 

Interest  for  Ist  yoar. 

l1.rrS*i?/2n^**L=  P^^^^P*^  ^-  2nd  year. 

^^    teSt^t^X":^^''"'''^''''-^'^^--. 

!!i?S5  I^nTSft^'tC^^^  ^"""'^^ ''«'  ^»^  y«-- 

^^5y^Amoui.tfor4ye6rr-. 
Jll^^^Givea  Principal. 

^n*  |21550626=  Coa,pound  Interest  required. 

Exercise  110. 

1.  What  is  the  Compound  Interest  nf ^i  caa  <•     .. 

per  annum?     "^  ^*  ^*  ^^^^^  ^^^  6  years  at  6  percent. 

2.  What  is  the  Compound  Interest  of  SiYOn  frs.  qi        ^''*-  $608-806. 

half-yearly  ?  ^^  °^  '^^^^  ^^r  3^  years  at  1  per  cent. 

NoTii.-8ince  the  nft.rT«««*  ^^*-  $424*040. 

principal  at  7  per  cent,  for  f  pay  „ents^^  ^®  amount  of  the  given 
'  "^S  ?r^r ,::^e^^  -^  ^t-t  Of  1673-40  for  2 
4.  What  are  .^he  amount  2h1-.  "=  ^"i^^*-    $1^9'6429  =  Interest 

'     "      _  -Amount    $^^8-1743  =  Interest. 
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COMPOUND  mTEBEBT. 


[SaoT.  VIII. 


w 


TABLE 

SHOWING  THE  AMOUNTS  OP  II  OR  £1  AT  COMPOUND  INTEREST, 
FOR  ANY  NUMBER  OP  PAYMENTS  PROM  1  TO  50. 


No.  of 

Pay. 

menu. 

8  per 

4  per 

6  per 

6  per 

No.  of 
Pay- 

ment^. 

26 

8  per 

4  per 

6  per 

6  per 

cent 

cent. 

cent 
1-06000 

cent 

cent 

cent. 
2-77247 

cent 
8-66667 

cent 
4-54988 

1 

1-08000 

1-04000 

1-06000 

2-16659 

2 

1-06090  1-<»8160  1-10260 

1  -1-2860 

27 

2-2-.'129 

2-88887 

8-78846 

4  82286 

8 

1-09278  1-12480 

1-15762 

1-19102 

28 

2  28198 

2-99870 

8-92013 

611169 

4 

1-12551 

1-16986 

1-21551 

1-26248 

29 

2-8.5(i57 

8-11865 

4-11614 

6-41 8b9 

6  |1  16921 

1-21605 

1-27628 

1-88828 

80 

2-42726 

8-24840 

4-82194 

6-74849 

6  1-19405 

1-26582 

1-34010 

1-41852 

31 

2-60008 

8-87818 

4-68804 

6-08810 

7  1  •22997  1 -8  l.-jQ-S 

1-40710  1-50868  1 

82  ,2-57t.(l8 

8-50&06 

4-76494 

6-45889 

8  1-26677  1-S6857 

1-47745  1-59885 

88  2-66238 

8-64888 

6-(  10819 

6-84050 

9  1-80477  1-42.S31 

1-65188  1-68948  I 

84 

-2-78190  8-79482 

5-26885 

7-25102 

10 

1-84892  1-48024 

1-62889 

1-79086 

85 

2-81886  8  94609 

1 

6-61601 

7-68609 

11 

1-88423  1-58946 

1-71084 

1  89S80 

86 

2-89828  4-10893 

6-79182 

8-14726 

12 

1-42576  1-60108 

1-79586 

201220 

87  2-98528  4-26809 

6-08141 

8-6H609 

18 

1-46868 

1  66507 

1-88565 

2-18298 

88  8  07478  4-48881 

6  38648 

9-15425 

14 

1-51259 

178168  1-97998 

2-2609(» 

89  8-16708  4-61687 

6-70476 

9  70851 

15 

1-65797 

1-80094  2-07898 

2-89666 

40  8  26204  4-80102 

1 

7-08999 

10-28572 

16 

1-60471 

1-87298  2-1828T 

2-54086 

41  8-36990  4-99806 

7-89169 

10-90286 

17 

1-65285 

1-94790  2-29202 

2-69277 

42  8-46070  6-19278 

7-761.^9 

11-55708 

18 

170248 

2-02.582  2-40662 

2-86484 

48  8-66452  5-40049 

8-14967 

12-25045 

19 

1-75851 

2-10686  2-62695 

8-02660 

44  8-67146  6-61651 

8-55716 

1298648 

20 

1-80611 

2-19112  2-65380 

8-20718 

46 

8-78160 

6-84118 

8-98601 

18-76461 

21 

1-86029 

2-27877'2-78696 

8-89956 

46 

8-89504 

6-07482 

9-48426 

14-69049 

22 

1-916!0 

2  86992  2-92526 

8-60854 

47 

4-01190 

6  81T82 

9-90597 

16-46592 

28 

1 -978J59 

2-46472  8-07152 

8-81975 

48 

4-18225  6-57068 

10-40127 

16-89387 

24 

208279 

2-66880  3  22610 

404898 

49 

4  25622  6-88385 

10-92188 

17-87700 

25 

2-09878 

2-66684 

8-88686 

4-291S7 

60 

4-88891 

7-10668 

il-46740|18-42616 

32.  To  compute  Compound  Interest  by  the  above 
Table  ;— 

RULE. 

Find  by  the  table  t?ie  amount  of  $1  for  the  given  time  and  at  the 
given  rate. 

Multiply  the  sum  thus  found  by  the  given  principal^  and  the  result 
will  be  the  required  amount. 

Subtract  the  principal  from  this  amount ,  and  the  remainder  teitt 
be  the  Compound  Interest. 

Example  l.-s-What  are  the  amount  and  Compound  Interest  of 
$8400  at  6  per  cent,  for  15  years  ? 

OPEBATIOH. 
Bv  the  table  the  amonnt  of  ftl  at  5  Der  cent  for  15  -re&ra  =  S2'07893. 
Then  |2'078y8  x  8400  =  f  7068-862  =  Amount. 

8400       =  Principal 

|86«S-d«2=Int«rMt 
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D  INTEREST, 
TO  50. 


COMPOUND  INTEEEST. 


per 
unt 


55667 
78846 
92013 
11614 
32194 

58804 
76494 
110819 
25885 
51601 

79182 
08141 

38548 
70475 


39169 
76159 
14967 
55715 
98601 


48426 
90597 
40127 


6  per 
cent. 

4-54986 
4  82285 
611169 
5-41 8b9 
5-74849 

6-08810 
6-4&889 
6-84059 
7-25102 
7-68609 

8-14726 
8-68609 
9-16425 
9  70851 
10-28572 

10-90286 
11-65708 
12-25046 
12-98548 
18-76461 


14-69049 
15-48692 
16-89387 
92188|l7-87700 
46740,18-42616 


the   above 

*ie  and  at  the 
and  the  restdt 
emainder  will 

d  Interest  of 
s^-orsga. 
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OPERATION. 

We  find  bv  the  table  that  ^'"''^^  ^^* 

_^  the' mSltfpTier '  "'  ^'  '""  *^«  «'''''  """^  "^  rate. 

X67-T236  =1  &  Sis  the  required  an^ount 
_**  ^"  0   '*  tbe  given  principal. 

And  £20    4  5*  la  the  required  Interest. 
Exercise  ill. 

'■  "^"e  p"  S:™"""'  """  ^-Po™"  "'erest  „„  im  for  n  ,e.«  " 

Am.  Amount  -  $1661-0125. 
2.  What  are  the  amount  and  compound  inteJe'L^^l^Mf.ls?''^ 
years  at  4  per  cent,  half-yearly?  ^n.  1^1?*  i$t?85^^^^^^^^^ 

^-  What  are  the  amount  and  compound  iJeSoflSiVf^^' 
cent,  per  annum  for  45  years  ?^        AmArntLTmZt 

Interest  =  $-127646. 
V  years 


*■  ^^^  p^:  t=;t?f;v°""'~"»''  ^p^^i 


quarterly?  ^^.  Ami„„t VJiTs-m! 

ins.  Amount  =  £84    Is.  6d. 

'•  "a- r^rs  cizr""  '■~-"  !^-  - 

RULE. 


<^  principal. 


■  ^»^»  «»»o««/.     251«  guotienimll  U 
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DISCOUNT. 


[Sbot.  Till. 


Example.— What  principal  ^iU  amount  to  $10000  in  12  yean  at 
6  per  cent,  compound  interest  ? 


OPBRATIOW. 

Amount  of  $1  for  12  years  at  six  per  06nt 
IIOUOO  -j-  2-0122  =  |il969-684.  Am. 

Exercise  112. 


I2-0122. 


1.  What  principal  will  amount  to  $7489 -ST  in  1  years  at  4  per  cent. 

compound  interest?  ^»m.  $6663'6»7. 

2.  What  principal  will  amount  to  $9193-90  in  20  years  at  6  per  cent. 

compound  interest  ?  Aru.  $3466*081. 

8.  What  ready  money  ought  to  be  paid  for  a  debt  of  £695  lOs.  2f  d. 
to  be  due  3  years  heuce,  allowing  6  per  cent,  per  annum  com- 
pound interest  ?  *  Ans.  £500. 

4.  What  ready  money  ought  to  be  paid  for  a  debt  of  $7111-1 1,  to  be 
due  7  years  hence,  allowing  6  per  cent,  compound  interest  ? 

Ans.  $4729-295. 

6.  What  piincipal,  put  to  interest  for  6  years,  would  amount  to 
£268  Os.  41  d.  at  6  per  cent,  per  annum  ?  Ana.  £200. 


DISCOUNT. 

34.  Discount  is  an  allowance  made  for  payment  of  a 
debt  before  it  is  due. 

35.  The  present  worth  of  a  debt  payable  at  some  future 

time,  without  interest^  is  that  sum  of  money  which,  being 

put  out  at  legal  interest,  will  amount  to  the  debt  by  the 

time  it  becomes  due. 

Thus,  if  I  owe  a  man  $100  and  give  him  a  note  for  that  amount, 
payable  one  year  hence  without  interest,  the  present  value  of  my  note 
is  less  tliau  $100,  since  $100  being  put  out  at  interest  for  1  year  at  6 
per  cent,  will  amount  to  $106. 

36.  From  Art  18  it  Is  evident  that  to  find  the  present  worth  of  a  note, 

payable  at  some  future  time,  without  interest,  is  simply  to  find  what  principal, 
put  to  lliterest  at  the  rate  specified,  will  amount  to  the  sum  named  on  the  face 
of  the  note  in  the  given  time  ;  i.  e.  by  the  time  the  note  becomes  due. 

Hence  to  find  the  present  worth  of  any  sum  to  be  paid 
at  some  future  time  without  interest,  we  have  (Art  18)  the 
following : — 

Rule.    F  =  ^ 

1  +  rt 

Interpretation. — The  present  toorth  is  found  by  dividing  tlw 

amourU  of  the  note,  debt,  &c.^  by  the  amount  of  $1,  ai  the  specified 

rate  per  cent,  for  the  given  time. 


A^f^.U4i6.y 
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tf-  Sr^^f^f '^^''^^'"'^  *y  '^^-'•^  ^^  present  value  Jr<nn 

OPBRATION.  • 


Added  priDclpai. 
Amount. 


=   I860-00 


«^  „  =   fSflO-00 

iliXAHPLE   2. — What  ia   f»,«  ^- 

OPEBATION. 

1  +  r«      1-0626  ~  ^2"28B  present  worth. 

x-resent  value 602-285 

^^«»"°t I  86-844  Ant. 

Exercise  lis. 

1.  What  is  the  present  worth  pf  a  note  for  *9fi9  r.o«  vi   • 

at  4  per  cent,  discount  ?      ^         *     *  ■^^'  P'^y*^^  in  one  yaar, 

2.  What  is  the  present  worth  of  tspno  «      ui    •        ^^-  ^926. 

months,  at  6  ner  cent  n^r  Z  ^3  V^^J^hh  in  6  yeare  md  9 

8.  What  sum  wiu'%2rgTaTbT  0^?^;^^^"^^ 

months  hence,  allowiJe  ner  r^nt  1  *^^3*«^'  '<>  be  due  in  8 
'         ^  **  P^*^  <^^^t-  per  annum  discount  ? 

4.  What  ready  money  wiU  now  pay  a  debt  nf  A^iil''  1964-9038, 

6.  What  ready  money  wiJi  now  p^Tdebt  of  tiit^'J^^'^^^' 
days  hence,  at  6^  per  cent.  ?  ^^  '     '  *^f  ^  %  *^"e  ^26 

6.  If  a  legacy  of  |2400  is  left  to  me  on  the  8rd  nfiT'  f^t^^^^- 

on  the  Christmas  day  foUowinT  wV  Jfff  f  ^""^^  ^  ^  P^id 
payment,  allowing  5  W  cent^^V^Lr  dii^tT  "  ^^^^^^^ 

7.  Find  the  discount  on  a  bUl  of  *2209  «f  k         ^'^-  ^2.824;84. 

months  heice.  "^"^  ^'  *^  Pe^  cent.,  payable  9 

8.  What  is  the  present  worth  of  a  note  for  ft4SfiO  ±"'^"^^'^^086, 
0  rlT^'^  fa«^«e,  at  6  per  cent T  ^^^^^i??^?!^^^^^^??*' 
^.  .?««.  IS  me  present  worth  of  a  note  for  ii^al^%^''^X^^^^^- 

hence,  at  6  per  cent »  °'  *^^f  ^»  ^^^  ^l  «Ponthfl 

*  -- ^         ^n».  |l66M8r^. 


iu 


Biort:  msoorTi 


{hwm,nti 


10.  Required  the  present  worth  of  a  note  for  |2000  due  8  yetra  V 

months  hence,  at  6  per  cent.  Ana.  |164609068. 

11.  What  is  the  discount  on  a  note  for  |2070*90,  payable  1  year  i 

months  hence,  at  6  per  cent.  ?  Ana.  $161019. 

12.  What  is  the  present  worth  of  a  note  of  $970*68,  payable  in  11 

months,  at  8  per  cent.  ?  Ana.  $904-318. 

NoTB.--When  the  paytnonts  are  to  be  made  at  different  times,  find  the 
present  valu?  of  the  sums  st-p  irately ;  their  sum  will  be  the  present  value  of  the 
note,  and,  as  before,  this  subtracted  Arom  the  whole  amount  will  give  the  dls- 
count 

18.  What  is  the  discount  on  $8024,  the  one  half  payable  in  6  and  the 
remainder  in  12  months,  7  per  cent,  per  annum  being  allowed  ? 

Ana.  $1600464. 

14.  A  merchant  owes  $440,  payable  in  20  months,  and  $896,  payable 

in  24  months ;  the  first  he  pays  in  6  months,  and  the  second  in 

ne  month  after  that.     What  di '  he  pay,  allowing  8  per  cent. 

per  annum?  -4n«.  $1200. 


BANK  DISCOUNT. 

37.  Bank  Discount  is  a  charge  made  by  a  bank  for  the 
payment  of  money  on  a  note  before  the  note  is  due,  and 
diftiers  materially  from  discount  as  commonly  calculated. 


3B.  Ba 
interest  '^u 


onsider  the  discount  to  be  the  same  as  the 
hole  amount  of  the  note,  from  the  time  it 
is  disc  ted  until  the  time  it  becomes  due.  Bank  Dis- 
count 8  thef  re  /?  .  ater  than  the  true  discount  by  the  in- 
terest on  th  ount 

89.  The  three  u.  jb  of  grace,  which  by  mercantile  usage, 
arp  all<  ved  i  lapse  after  a  note  falls  due,  before  it  is  pay- 
able, a'  e  always  included  by  banks  in  the  time  for  which 
they  calculate  the  discount. 

40.  Two  kinds  of  notes  are  dlsconn*^      \t  banks: 

1st.  Buaintaa  noUa  or  b-uaineas  pap,  These  are  notes  actually  dvaii  l-v 
one  ifdivii'jal  to  another  for  property  solr.    .  value  received.  ' 

2nd,  Accoiiunodation  notes,  calU^d  als.,  ac(  tmmodiitlon  paper.  These  are 
notes  made  for  the  purpose  of  borrowing  uabne    from  the  banks. 

41.  To  b  id  the  bank   iisco'  nt       a  note: — 

kULs. 
A(L  "  dar    fo  the   ime  toktch  th    note  hat  tor        efore  it  beeomea 
dve^  and  ca/aUate  the  intereatfor  th     'ime  af  the  rfv      rate  per  cent. 

"x^HriB.^WQat  is  ihe  bdiik  ds  uuiit  Oil  ii  uute  t..  9700,  payabls 
in  6    imya^  allowing  discount  at  d  p«r  cent  f 


[kw^rtii. 


ijimtr-A] 


0  due  8  yean  V 

it.  1164609068. 

payable  1  year  1 

Am.  $151010. 

3,  payable  in  11 

Ana.  $904*318. 

Qt  times,  find  the 
resent  value  of  the 
;  will  give  the  dU- 

ible  in  6  and  the 
being  allowed  ? 
im.  $160  0464. 
d  $896,  payable 
id  the  second  in 
ing  8  per  cent. 
Ans.  $1200. 
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Theae  are 
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oniBATioir. 
^*^**^t*fns*^not€haatoruni9ndai„z::2mont\»ltdavM 

EXBRCIBB*    114. 

^'  ^^mnn.?^*'^"''  ^' n  °"?^  ''^  *  °°*«  *"°''  ^986.  havine  2  years  and 
8  months  to  run,  aUowiug  discount  at  7  per  cent  ?^     ^ 

receive  ?  ■  ^^"^  *'®'^*-  P®^  *^'»'^.  ^^at  sum  do  I 

Ana.  $664-967. 

nre^ni  lllnJ'lTuT'''''^'^  *°  ^^^^  *  °°<«  ^^ ^^^cl^  the 
present  value  shall  be  a  certain  sum. 

Thus,  suppose  I  require  to  receive  from  the  bank  Jtinnn  «nH  «5-i, 
to  give  my  note,  payable  in  1  months,  at  6  per  ceni  wL^mZ^ 
must  I  put  on  the  face  of  the  note  ?  ^  '      **  *™°'^* 


"'-■'-"''"^-•--.^S^^^^^^^^ 


grsce)  is  lO-OSSe,  and 

cent.  ^_ 

W»S."*  ""  ""*"'  "'°'  "f  «•  -  »'«■•««»  M-OBW  ftom  »I,  ,Mch  glT«  » 

Ptoor —Face  of  note. 

Bank  -i^onnton$immkirp,yc^nt^y^^^^  ^^"^^ 


FreMQt  valae . 


$1000-00 


f,V       ? J^.""  ^°^  *^®  ^*^®  ^^  *  '^ote.  <i"e  at  some  future 

tW.    Vr'"°*,!^  **^  given  rate' per  center  annum! 
^hat  P    .11  have  a  known  present  value,  we  have  the  follow^ 


■bsoluteiv  correct  answer  ,.   '.nnir^^  u"  ^°'*i ♦''*«° '"  Arts.  *2«  and  27.    If  the 


m 


EQUATION  OF  PAYMENTS. 


I9mn:  vat 


RULE. 

Find  the  nreaent  value  of  |1  for  the  name  time  (adding  the  thret 
days  of  grace)  and  at  the  same  rate  ;  divide  the  required  present  value 
of  the  note  by  this,  and  the  quotient  will  be  the  face  of  the  note. 

Example. — For  what  sura  must  a  note  be  drawn  at  8  months  18 
days,  so  that  discounted  immediately  at  6  per  cent,  it  shall  produce 

OPIRATION. 

Interest  «in  $1  for  8  months  21  days  at  6  per  cent=|0-0486,  and  thla  taken  from 

|1  gives  us  ♦0-9566=pre8ent  worth  of  |1. 
— ,,         670 
Then  ^.g^  =  ITOO-47.  Ant. 

Exercise*  115. 
1.  What  sum  must  I  put  on  the  face  of  a  note  payable  in  90  days  so 
that  I  may  obtain  $3166  when  discounted  at  a  bank  at  1  per 

_    p*'®"',^  ^n«.  18824-16. 

Z,  tor  what  sum  must  a  note  be  drawn  payable  in  6  months  in  order 

that  Its  proceeds  at  6  per  cent,  banic  discount  may  be  $1147-80? 

Ans.  $1177'784. 
8.  For  what  sum  must  a  note  be  drawn  payable  in  46  days  so  that  its 
proceeds  at  8^  per  cent,  bank  discount  may  be  |7l8-90  ? 

Ans.  $717-2471. 


EQUATION  OF  PAYMENTS. 

43.  Equation  of  payments  is  the  process  of  finding  the 
equated  or  average  time  when  two  or  more  payments,  due 
at  different  times,  may  be  made  at  once  without  loss  to 
either  party. 

44.  The  average  time  for  the  payment  of  several  sums 
due  at  different  times  is  called  the  mean  time  or  equated 
time. 

46.  To  find  the  equated  time  for  any  number  of  pay- 
ments : — 

EULE.f 

First  multiply  each  debt  by  the  time  hefwe  it  becomes  due ;  then 
divide  the  sum  of  the  prodticts  thu^  obtained  by  the  sum  of  the  pay- 
ments, and  the  quotient  vdll  be  the  eouated  time  required. 


*  Work  by  Arts.  26  and  27. 

t  Thii  role  is  based  upon  the  supposition  that  what  is  sained  by  keen- 
ing certain  payments  after  they  become  due  is  equal  to  what  is  lost  by 

exactly  true;  for  the  gain  is  the  interest,  while  the  loss  is  equal  only  to  th» 


[fimn:  Via         I    A-?*<»^J  FQy,  VTION  OF  PAYMENTS. 
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OPRBATlOir. 

12000  X  3^1  GOOilxl 
2000  X  6=  100,10x1 
8000x11=  88000x1 


7000)  I41>000(7  months,  ^n,. 
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"""^li^eTt^^ielrun^f /yr'  "°'^**'^  *^«^  "-*  ^'  ^-  - 

for  so  many  d^s  or   o'  nVn' '^'  ^f7'"*"*«  °^"«'  "^^  ^e  reckoned 
one  of  #h«  r.o      '    .    .    ?'*°^  niontUs  or  parts  of  a  month      If 

timet  reckoLTtL'^  ^"'  "°  '^^  ^^  ^'^'^  which  t^  equated 

what  time  must  his  Ltetdiaw??     **''  ''^'^'  '"  "^«  P^^^«^'  ^O"" 

ExPLANATiow.— The  int(«r<>8t  of  k^ann 

Interelt  o/th""®  '""i"^''-    Similarly,  the 
Jr.  fh    7  :  ***®  second  payment  is  eoual 

and  the  interest  of  the  third  puyinent  la 

month.     Hence,  the  Interest  of  the  seveS  nL'^l®  ^l^i^reHt  of  $83(}oO  f»r  one 

beequal^tothatof  «4».)00  for  on„  mS  •  i^  f^  '^''«n  f'ues,  wlU 

-u.  Of  the  payment.,  *7000.  VnbSi;"?io\±^,:A 2  ^^^  ^^^  JST  '^  *''* 

That  i.  IZOOO  .um>..:^  .„.th :  ^«*.=^^^=t  montl 

£50^p:y7bi:  inTiX?  a^dTsrp'bllT'^^     '  T"'^' 
t-  ma,  aU  be  paid  together.  tamV^galn'  rSfht  pt^y^ 

OPEBATIOir, 

^  £ 

20  X  6=  120 

60  X  8=  400 
90x12=1080 

"*    1W)T^10  months,  ^n* 

*  =  «qyated  time,   and  r^thflriv^^fw*^'^®  **   becomes   due; 

And  IB  =  —:^^-~,  which  is  the  rnle.  anrl  «,-„  k«  .•_»._,_ 
number  of  p»yi^;5"t^  -  ,  ~ -™.  ..  „^,;,„^.  p,.,,^^^  ^^  ^^ 
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^ABTNEfeaniP  OR  PBLLOWBHIP.  [flwrn  TIU. 


OPERATIOir. 

$100x0=      0 

800x4=1200 

50x6=  800 

450  450)1600(8*  months.  Ant. 
1850    •  •* 

Iso) 

450j 
EXKRCISB   116. 

1.  A  owes  B  1600  of  which  $200  is  payable  in  3  months  «150  in  4 

Z  «tirh  *^' r !  '°  '  '"""^^^ '  •^'^^  ^* '«  agreeS  that  the  wiolt 
be  made  ?       ^'         ''"'  P^^"''"*'    Whenlhould  the  payment 

2.  A  debt  is  to  be  discharged  in  the  following  mann""  -"it  ^rS 

SquailSf "  "^"*^  ^*^^  ""*"  ^"  ^  P^^-    ^^'  ^  the 

'•  ^i?Jh''*'?^  '".^  ^  1"^  ^  ^^"^-«=  ^«0  in  2  molthstte^- 
and  the  rest  m  1  months.    When  may  the  whole  be  odd  togethl 

4.  I  owe  $1000  to  be  paid  down,  $1600  in  on^m^S  f  6^  if  3 
months,  $700  in  6  months,  and  $1400  in  1  moSs     For  what 

onTpaymenT.  "'"^  '^  '""'^  "  *^^'  '^«  -^«^«,  -^  be  pdd t 

6.  Bought  of  Messrs.  Hendrie  &  Robarts,  goods  tT'&uS 

amounts,  on  the  credit  of  six  months?  «    ""  "*  "^^  louowmg 

16th  of  January,  a  bill  of  $8760. 

10th  of  February,  a  bill  of   8000. 

6th  of  March,  a  bill  of  2400. 

8th  of  June,  a  bill  of  2260. 

—————  I 

PARTNEP1HIP  OR  FELLOWSHIP. 

46.  Partnership  or  Fellowship  is  the  joining  together 
of  two  or  more  persons  for  the  transaction  of  business 
agreeing  to  dhare  the  profits  and  losses  in  proportion  to 
the  amonnt  of  money  each  invests  in  the  business. 

47.  Ihe  persons  thus  associated  are  called  Partners 
and  ^e  association  itself  a  Company  or  Firm,  ' 

49.  The  gam  or  loss  to  be  shared  ia  called  the  Dividend. 


Asn.  46^1.] 


SIMPLE  PABTNEB8HIP. 
SIMPLE  1»AETNERSHIP. 
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^^v^^i®"^  *^®  partners  employ  their  shares  of  the 
7'^.X  Par  L^'  "'  ''^'' '"'  ^""^'^^  ^^ 

It  18  also  called  Simple  Partnership  or  Partnership  without  Time 
loss  bears  to  hl^shwe  of  thV^in  or  foss  P*'*°^'  ""'  "*«  ''^"l*  ««^'»  «' 

IowS''°!!l^'*''  partnership  without  time,  we  have  the  fol- 

RULE. 

As  the  whole  stock  is  to  each  man's  share  of  the  stock  so  it  th* 
whole  gam  or  loss  to  each  marCs  share  of  the  gad,  <yr  loss      ' 

wh?5f  1^^^®:^^  *°*  ^  ^°*®^  '^^^^  trade  with  a  capital  of  «8V00  of 
m^?  t  "^"*^'^"*f«  ?2000  a«d  B  the  remainder.  T^y  gJL  Slioo 
What  IS  each  man's  share  of  the  profits  ?  ^  ^       * 


Whole  stock  :  A's  stock 


OPEEATION. 

:  whole  profit :  A's  profit 
That  is.  $8700 :  |2000 : ;  |120. :  "^^^  .  ,6,3  648  =  A's  .here. 
Again,  whole  stock  •  B's  stock      whole  profit :  B's  profit 
Thatis,|8700:„700:.1200:^««J^??5  =  |551-351  =  B's8haro. 
tractfnH'e-^r'^^t  ^o^'^^tl^^:^,^!'^^  ^'^  "'*"  ^''^  ^«  «^»^°«^  V  sab- 

Exercise  li7. 
^'  '^'li-T'"?*"*^  ^"*®'"  '"''**'  Partnersliip  with  a  stock  of  i480O  of 

SstdiSdh"^'  ^^T  J^^'g^'^  inn     Ho*w  sYodd 
this  be  divided  between  them  ?       Am.  A's  share  =  |779-302 

2.  Three  pe^ons  A,  B  and  C,  agre«  to  form  a  X'u^?  for&'n'l 

t?ft«ft     wl  *^  ^i^.  °*^  *^.^  ??^''  ^'^"y  «»d  that  they  have  gamed 
17890.     What  portion  of  this  profit  belongs  to  each  ? 

-47M.  A's  share  =  12638-468. 
B's  share  =  j;i488-053. 

divMed  ?  *       '  ""'  ""^  6»in  »80.     How  is  it  to  be 

^n«.  B  |66-6df  and  C  |88-88i. 
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COMPOUND  PABTNEESHIP. 


[8»OT.  vni. 


fall  to  the  share  of  each  merchant  *  ^""^"^ 

8,  Three  persons  are  4^y  a  tS^lO^ 

1^  LTXSai^r '  ^'^  ^^^^'  -^  ^'«  ^'«"-  «™S; 

9   Divide  120  ntn  t^****  ^\^^^'^t.  C's  a33-33i,  and  D's  $22-22^ 

aid  3  ^^  "'"*'  P*^  ««  «^^  b«  to  each  other  as  1,  I," 

10.  A  ship  worth  $900  is  entirely  lost  •  I  nf  v  r.^*^*  l^'  ^&  ^'^  '^^- 

n.  Three  pe^ons  h.ye  gdned  $182^;"^ B  It  4  IT^eU  V  S 
to  take  $4,  and  D  |2.    Wbat  is  each  pIS°  S"'  '^  ""^^ 

Am.  B  put  in  £829  68.  llWd 
^^C      "      £687  8s.    effd.; 
^a  D  8  part  of  the  profit  is  £46. 

COMPOUND  PARTNERSHIP. 

^rM^^Jr'^^^  ^}^  P*l*°^''  ^""P^^^y  *^^^^  ^^-^Pi^al  for  differ. 
P^lr  v'  n""^'  *^^P^rt"«rship  i«  called  Compound 
Partnership  or  Compound  Fellowship.  ^ 

?n!f  1'^""^'^  '^"^'^  ^"»^^«  Partnership,  or  Partnersbin  With  Tlm« 
«T.^  7i?    ^^"^'^Pi^  ;  suppose  A  puts  in  $200  for  8  veara  and  B  Isoft  f&l'^ 

Pa'rtJ^JJhl":'^*'  ^  ^^''«^"  ^-  -  ^--    This  woufdTvra'iLe^l  ^3 

two  drcSSceV  **  P'**"  ^^''^  ^'^  °^^°'«  «^«'«  «'  the  profit  depends  upon 
]i!j  '^'i®  amount  of  his  stock  :  and 
?lrA  I  ?  period  for  which  it  is  continued  in  the  business 

-tockt^i!ln\I  tSo  L^i^:«S  SI?,;  ir«^'/?"^^  - '-  -  -  ^'^^ 

the  tin.es  nor  the  ^tookZ\7XiX'^Ss'lt:'^^^^ 


JBg 


•         ^  H"<",  i-ut-  auares  are  as  tnfir  products 

Hence,  lor  Compound  Partnership  we  have  the  follow- 

f  J — 


AULE. 


!?^/!ir  ^  *«m  o/^A.  j^oducU  is  to  each  particXr^ld^rso 
u  the  v>fu>lc  gam  or  loss  to  each  mau^s  share  oftht  gainor%^     ' 


(8«or.Vni.     I         ^'^«.l  COMPOUND  PAETNERSHIP. 


0 ;  but  has  only 
lid  each  creditor 
5f  and  C  £'707|. 
^es  200  casks,  C 
found  necessary 
this  loss  should 
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00.    How  much 
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,  and  D's  |220. 
>ck,  and  D  puts 
36,  and  C  £29. 
r  the  gain  f 
m  6s.  ll^d., 
387  8s.  e^^d., 
e  profit  is  £46. 


^al  for  differ. 
I  Compound 

^Ith  Time. 
$800  for  4  years, 
le  of  Compound 

It  depends  upon 


)r  loss  are  as  tho 
nd  when  neither 

(US. 

the  follow- 


s  it  in  trade; 
vr  product^  so 
or  loss. 


Ex  ^"^^ 

-^onths!^ar$i8r^fl''X!'J'''  ^f,^  r"*^,  B  1836  for  11 
share  of  the  loss  ?  ^°''*^' '  *°^  *^^y  ^o^e  $66.    What  is  (^s 

OPKRATIOW. 

Sslx^kSSo^^Sh  f=^^^^o' one  month. 
IT488 :  13072 : :  ,56 :  C's  share ;  or^^««=  ^^^m 

*"  Exercise  118 

2-  B,  C,  and  D  pay  1160  Jthe  '  t/s  '  S '  «"«'«:  »■»!  I>'«  196-80. 

month.;    B's,  £200,  8  month/;  Id 'ct   £12^1 «  '™''\« 
What  IS  each  person's  share  of  tie  gain  »  '         """'"'=• 

4.  Three  per«,n3  h^,rrete1ved*««'«?-:  ^'V^^  "''''•  *"«  1S»-  ■'i 
for  13  months,  C  IS  f„!  ?«  '°'f  ??'  '^  ^<'  P"'  '»  **000 

6.  Three  trroie  of  horse  rent  ,  «  rJ^P*"',  F'  *225,  and  D's  «£oe 
fi«J,ser.t  into  itTe  ho^'f^,«f  1  f"'  J^'<"^  *ey  pay  J320*  ie 
.»d  ae  third  80  for  18  d!.^"  'wSi'S 'pay /"  "  ''''' 

Am.  The  first  must  pay  $  70 
The  second        "     loo' 

6-  Three  merchants  are  concerned  in  ,.  « J!"*"  *^''''* ,  "  ^^O.' 
puts  in  $960  for  6  mont  h  thp  J  «t«am-vessel ;  the  first.  A, 
12  months ;  and  t^e  X"d  6  ^40^^'  ?'  ^  «""^  unknown' fo^ 
the  account,  were  setiJ^d  '  ^i  !!llt";.^5!?.^"«t.  known  when 
p'Oiif,,  B  ii2.00  for  his  and  o'ii'nin  fl'^u-^'^""/*-*^'  ""*  "^^o^k  and 
tad  n  ,  time  f  '        ^  *^^^^  ^^^  ^^ '  what  was  B's  stock, 

Am.  B's  stock  was  $1600  •  and  n'«  *5r«« 

V  "w ,  ana  o  8  ume  was  16  months. 


-:rvj'y: 
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QUX8TI0NB. 


[Sxn.  Till. 


NoTB.— If  A.  gain  $240  in  8  months,  ho  wonld  ^rain  $480  in  12  months ;  that  Is, 
A's  stock  and  profit  at  the  end  of  12  months  would  be  t960+$480=91440. 


Then  $1440 :  2400 : :  $960 :  B's  stock ;  or 


2400x960 


1440 


=$1600  B*s  stock. 


12 


Again,  B's  stock :  C^s  stock : :  B^s  profit :  C's  profit  for  same  time,  viz. 

months.    That  is  $1600 :  $640  : :  $800  :  ^L,    =$820  =  C's  profit  for  12 
months.  ■**00 

Lastly,  C's  profit  for  12  months :  C's  given  profit : :  12  months ;  C's  time; 
that  is,  $820 :  $400 : :  12  months :     .Jl    =16  mouths,  C's  time. 

7.  In  the  foregoing  question  A's  gain  was  $240  during  6  months,  B's 

$800  during  12  months,  and  C^s  $400  during  16  months;  and 
^e  sum  of  the  products  of  their  stocks  and  times  is  84560. 
What  were  their  stocks?  Am.  A's  was  $  960, 

B's    "     1600, 
C's    "       640. 

8.  Li  the  same  question  the  sum  of  the  stocks  is  $3200;  A's  stock 

was  in  trade  6  months,  B's  12  months,  and  C's  16  months;  and 
at  the  settling  of  accounts,  A  is  paid  $240  of  the  gain,  B  $800, 
and  C  $400.    What  was  each  person  s  stcck  ? 

Ans.  A's  was  $960,  B's  $1600,  and  C's  $640. 


QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 

Nora.— 77^  mmbers  following  the  gitetUoru  refer  to  the  articlet  of  <A« 
Sedion. 

1.  What  is  interest?  (1) 

2.  What  is  the  meaning  of  the  terms  i7«r  ctmt.  Ka^p«r  annum  t  (1) 

8.  In  what  respect  does  interest  differ  from  Commission  and  Brokerage?  (8) 

4  What  is  tbe  principal?  (8) 

6.  What  is  meant  by  the  rate  per  eentt  (4) 

6.  What  is  meant  by  the  rate  per  unit  t  (5) 

What  is  the  interest  ?  (8) 

What  is  the  amount?  (7) 

Of  how  many  kinds  is  interest?  (8) 


7. 
8, 
9. 

10. 

11 


Explain  the  distinction  between  Simple  and  Compound  Interest  (9  and  ID) 
In  using  formulas  for  interest,  what  is  the  meaning  of  the  letters  P.  A.  J, 
t,AnSrr  (12) 
12.  Deduce  aleebraioally  a  fbll  set  of  rules  for  Simple  Interest  (12) 

18.  How  i?  'be  interest  found  when  the prineipat,rate per  cent.,  and  time  m<e 

plven  ?  (IX) 
NoTi.— Answer  this  and  succeeding  similar  questions  by  {giving  the  form* 
uIa. 
14.  Ii^terpret  this fcrinala.  V^'f/ 

16.  When  the  ini^reet,  raU  por  cioU,  and  time  are  given,  what  Is  tha  rala  for 

fl..  ling  the  principal  <*  (':, 
10.  Interpret  this  formula.  ^  1 1^ 

17.  How  is  the  rate  per  cent  found  when  the  iaterett,  principal,  and  time  uw 

^ven?  (16> 
18l  Internret  thia  fivrmnliL  (IR) 

19.  When  the  inUreet,  pHnoipal,  and  rate  mf  given,  how  ia  th«  tlina  fl^nid' 
I  (1«) 


[8«7r.VIXL      I      fl«^.yj„j 


QTTESnONS. 


),  and  C'8  $640. 


be  letters  P. 


giving  the  form- 


iMt  1b  the  rale  for 


20. 
21. 
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22. 
28. 

24. 
25. 

26. 
27. 

28. 


80. 
8J. 

82. 
83. 

85. 
80. 
87. 


40. 
41. 

42. 

43. 
44. 
45. 
46. 
47. 

48. 
4». 
60. 
61. 

82. 
68. 
64. 
65. 
66. 
87. 
68. 


60. 
61. 
fi2L 


Interpret  this  formnla.  (Ifi) 

WW,,  ,t„  ,.H,.i,,,,  ,.„,,  „,  „„,  „„  ^^„_  ^__^  ,^  ^^^ 

Interpret  this  f„rn„la,  (17,  °°'" 

Vh™  t„„  „«.„^  „„,  „„„  „„„  „„  ^^^^_  ^^^^  ^^  ^^ 

Iiitorpr,.tthl,,f,„m,„„.  (15,  P"nclpal» 

V^tUe  „„.,„„,  ^,,„,,,,„,.„,„„,^,^^^^__^^__^_^^ 

Interprot  tbl»  f„r,„„|;i  ,,9,  "'"  '°" 

jrtiirrr"""""'''""''-^ 

inrtfiprnt  this  forrnulii.  (-^2) 

a  j?c,jir,v",i;',:r„r/,'s,"' ""' "» ««»"  •» '« -"..y  t.™, ..«» 

jnti-rpret  thfs  formiiJa.  (2;i)       ^  '»'«««« 

"'K',S:Ai,*\l]r"«' »»  •'  «'  «  P-  cen.  per.„,„„  ,„.„,  „„„. 
H.;.  .,  we  „„„  the  ,.t„.3t  „„  „  .t  e  p„  cent.  ro.  .„,  „„„.,„  „  J, 
H  j;,o  „  aa.  .,e  .teres.  »,  .„,  .„„  ,,  „„^  ,,,„„  .,„^  ^^  „  ^  J^^^ 

R}S  wrel'if„SXpr„„';r,i';,'''^,\r''-  *°- ' '»)    - 

What  1^  Bank  Discount*  (37?  **  *^'''^'  *""  ""t«?  (86) 

Wliat  18  the  distinction  bBtw««n  Bo„i,  tm 

What  are  days  of  grace  ?  (.39)  ^ 

Ho^rwlta^^^^^^^^^  atbnnks?  (40) 

How  do  wo  find  what  amoSt^'^''^""*  •'"  ""^'^s,  Ac.  ?  (41) 

Whal'i:  '^''''"  fl^'-tSirr.  W  "°  *''  '"^^  "''^  noWio  that  its  present 
Wtll  ra^^^^^t  SeS"  of^y„.ents?  (4«) 

Wit  KrnreSSlf,  irri'"  P"*--^'r>  caned?  (.7) 
te  :  r'^!!?  V'  ''■*«  »e« J   ^^business  called  ?  (48)  ^*^ 

W;.^e  detraction  Mween  ^Sliple  an.  Compound  Fellowehlp,  (50 

^w,  i«  the  rule  for  Cumpound  Partnership  ?  (52; 
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PEOriT  iND  L0S8. 

SECTION  IX. 


CBlOT.  IX 


PROFIT  AND  LOSS,  BARTER,  ALLIGATION,  CURRENCIES 

EXCHANGE,  &c.       ,         ^"•'^^^^I'^a, 


PROFIT  AND  LOSS. 

1.  Profit  and  loss  is  a  rule  by  which  we  are  enabled 
to  aflcertam  what  we  gain  or  lose  in  mercantile  transac- 
tions.  It  also  instructs  us  how  much  we  must  increase  or 
diminish  the  price  of  our  goods  jn  order  that  our  gain  or 
loBS  may  be  so  much  per  cent. 

CASE  L 

2.  To  find  the  total  gain  or  loss  on  a  certain  quantity 
ot  good*  when  the  prime  cost  and  selling  price  are  given : 

FIRST  RFLB. 

£S«(?^«  «ncc  Of   kyocHkat  prhm  cost  and  also  at  the  selling 
pnce.     iTts  difference  w*,  %  I  i  the  whole  gain  or  loss. 

r.n  ^^^^A  ^'^ry^^^i  ^^'B^i^l  buy  207  cords  of  wood  at  tS'lB 
per  cord  and  sell  it  at  |4-25  ?  "u  ai  ^o  /o 

OPBBATiC'.,. 

DifTerence  =   $97-29  =  w-iolegaln  .:   im. 

Example  2.—If  I  purchase  900  bushels  of  wheat  at  |l-4'7  oer 
b^el  and  eeU  it  at  |]-25,  what  do  I  lose  upon  the  whole  traLTJ 

OPBBATION. 

SSS  k""v^}*  f  !JiI  =  ^^^28  =  Whole  cost 

900  bushels  ®  Jl-3a  =^11126  =  whole  sum  received  for  wheat. 

1188  s=  whole  loss  =  Ans. 
SECOND  RULE. 

9/  bwiMs,  lbs.,  w  jarcfo,  md  the  remit  will  be  the  whole  gain  or  lost. 


[BxoT.  IZ 


▲VIB.1-&J 


PEOFIT  AND  LOSS. 


,  CURBENCIES, 


p^e  are  enabled 
jantile  transac- 
ust  increase  or 
lat  our  gain  or 


Jrtain  quantity 
'ice  are  giyen : 

ho  at  the  selling 
of  wood  at  13-78 

aodft  w«e  sold. 


Jat  at  |l-4'7  per 
e  whole  traa3ac- 


i  for  wheat. 


linff  pnee  ef  a 
.,  t>y  i/'ie  nvmOer 

wle  gain  or  loss. 
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OPBRATrON. 

y^w    =  selling  price. 

orC-    ^'"'  '»™°''  '"'»  «f»«>.  tie  sb„„„  method  „,  a„a,,g  the  g„,„ 

Exercise  119. 

them  a.  $,-20.     WhatCt;  t^rllTZ^'"''  ^'  -'"^ 

3.  Bought  13  barrels  of  su^^ar  eaoh  wp,V>,?«  oih  ,u  ^"•'''  $694-85. 
per  lb.,  and  sold  theYhile  ftS  °°h  ^^•^^'-  ^1"*  ^«  ^«^^« 

^    ^lose  on  the  transaction  v^^^-     ^^  ^uch  did  I  gain  or 

4.  Bought  17  keffs  of  winp  'p»oh  nr^,  •  •  .^"^'*'^-  Chained  $116-85. 
ganon,  and^pa^draddSn  r^^^^^^^^^  ^^"^°«'  «*  ^^'^^  Per 
«c/  m/orm  duty  of  37*  oer  inf  T  ^^J  ,^i''"^ge,  &c.,  and  an 
What  was  my  gdn  or  loss  f  '°^^  *^  ^^°^«  ^«^  ^^1625. 

^«s-  Loss  $21-2176. 

C  A  S  E    T  T 

whi ct  <P„S  iL'S  ra  L°ar^.^,rp^,  :-  '  "-'  «eU  a  house 
«.?P  ^rSJeTl?"  ""^  «'  °"'  '  ^^  •»  '-'-  *n^  or  r„r  ever,  „ 

ffS  RULE. 

Tj         „  OPBEATION, 


'  ll 
■  V 


ill! 


m 


\>. 
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Example  2. 
lose  8  per  cent. 


PEOFIT  AND  LOSS. 


pBOT.  IZ. 


-Bought  a  lot  of  sheep  for  $7000,  and  am  willing  to 
For  what  eum  must  I  sell  ? 


Oi  r.ilATIOlT. 


Hero  for  eveiy  $1  I  expend  I  am  willing  to  receive  $097,  and  hence  selling 
price  will  be  $0-97  x  7000  =  |6790.  Ans. 

Exercise  120. 

1.  Bought  cordwood  at  5»Ji"26  per  cord.     At  what  rate  per  cord  must 

I  sell  it  in  order  to  gain  30  per  cent?  Ans.  $4*2 2^. 

2.  Bought  a  stock  of  goods  for  $13420.     For  how  much  must  it  be 

sold  in  order  to  gain  5  per  cent  ?  -4ns.  $14091. 

8.  Bought  a  quantity  of  wool  at  11  cents  a  lb.,  and  wish  to  sell  so  as 

to  gain  15  per  cent.     At  what  rate  per  lb.  must  I  sell  it  ? 

Am.  12^^  cents. 
4.  Bought  axes  at  $15*25  a  doz.,  and  desire  to  sell  them  so  as  to  gain 

23  per  cent.     At  what  rate  per  doz.  must  I  sell?  Ans.  $18-75|. 
6.  Bought  a  farm  for  $7890,  and  am  willing  to  lose  1 1  per  cent.     At 

what  price  must  I  sell  ?  Ans.  $'7022-10. 


CASE    III. 

4.  Let  it  be  required  to  find  what  per  cent,  of  profit  a  merchant 
makes  by  buying  tea  at  43  cents  per  lb.  and  selling  it  at  67  cents. 

Here  the  gain  on  each  lb.  is  24  cents.    - 
That  is  every  43  cents  invested  gives  a  gain  of  24  cents. 
Therefore  every  cent  Invested  gnins  t's  of  24  cents  —  ij  cents. 
And  hence,  the  gain  per  cent.  =  H  x  100  =  ajjii  =  56  8  per  cent. 

Hence  to  find  the  rate  "per  cent,  of  profit  or  loss  when 
the  prime  cost  and  selling  price  are  given,  we  have  the 
following : — 

RULE. 

Mnd  the  difference  between  the  buying  and  selling  price^  and  hence  I 
the  gain  or  loss  per  unit. 

Multiply  this  by  100,  and  the  result  mil  be  the  gain  or  loss  perl 
cent. 

Example. — A  speculator  invests  $44400  in  stocks,  and  sells  out| 
for  $50000.     What  per  cent,  does  he  make  by  the  operation  ? 

OPBRATION. 

Here  the  -j^hole  pain  is  $50000  —  $44400  =  $560a 

That  is  $44400  gain  $5600,  and  therefore  $1  gains  ^Vryfe  =  AV  of  a  dollar. 

Hence  giiin  per  cent  =  ^  x  100  =  i^^-  =  12-6.  Am. 

NoTB.— The  above  and  nil  similar  questions  may  he  solved  by  Proportion.  I 


And  the  statement  is  H4M0 :  |100 :  ;|S600 :  Ans. 


8600  X  100 
44400 


sl2'& 


Aan.^fi.j 


',  and  hence  selling 


pnom  Aim  tdsi 
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Exercise  121. 

1.  Bought  tea  at  60  cents  a  lb.,  and  sold  it  at  an  «  ih     i, 
did  I  gain  per  cent.  ?  ^'  *  ***•  5  *»ow  much 

2.  Bought  cottee  at  13  cents  and  snlrl  u  oni       *  ^'*"'-  "^^i- 
was  my  loss  per  cent  «                        '  ^^  *'^°*^  *  PO""^  ?  whJt 

3.  Bought  flour  at  $6  20  a  barrel,  and  sold  it  at  fT-ftn'^'l;  l^'''^^' 
the  per  cent,  of  profit »  *^  «*"  ^^  5  ^^a*  «'a3 

4.  Bought  cloth  at  12-75  per  yard,  and  sold  it  af^ti^ff*  ^u?'""^' 
my  gain  per  cent,  v     *      "^      '    "'^  ^°^"  "  J*  frf'lO;  what  was 

6.  Bought  oats  at  |0-47  ner  bushpl  on^  .  i^  .u'  ^^A  P®''  ^®"*- 
^   ^was  my  gain  per  cent!^?  '  *°^  '"'^  *^'"^  *,??'^^ '  ^^at 

6.  Bought  meat  at  12  centq  n^n  ih     „.,j      ij  "*'  ^^^  P*^'"  <^^"'« 
^      pound;  what  was  my  loss  peientv''^  ''^^^J'  '^SJ?'  ^^"^^  ^ 
V.  Bought  a  horse  for  $93,  and  sold  U  for  iftl97    J\  ^^^  ^^'  ^«"*- 
profit  did  I  make?  ^^^^ 5  ^*^**  Per  cent,  of 

8.  A  manbouofht  n  farm  fnr  4tMAo.ni\       j     , ,  .  '^^''-  863§. 
was  his  lols  per  cent?     ^  ^^^^^'  ^^  «°'^,''  ^^'^  $^000;  what 

9.  If  I  purchase  a  house  for  sft^TnA       u         !1**"  ^^«^»"^a  percent. 
$1987-32  for  housph!lH  ?  ^l^^^'  *  ^^^'^^  ^O'"  $275,  and  pay 

the  whole  for  $87To  whaUstr  '^'^  "f^''"^^'  "^^  '^^^^  ««" 
*o/ou,  wiiat  18  my  gam  or  loss  per  cont  ^ 

10.  I  purchase  723  yt  ^"6  .,  j  *'  *'^T  K^.^  ?[  "^arly  10  per  cent, 
yard ;  I  further  pay' 7  neV  eZ  tl' '"  ^"'  "]^^  P^^  ^^'26  a 
riage,  $2-7.)  for  harbor  dues  S*16  fo"'"^"^ '  ^^^'^^  ^""^  ^^"^ 
andanoc^wa/omndufcvofoo^  ^"^  wharfage  and  storage, 

for  $5270;  wrurilTgl't^Lrpt'c^e^V?'"  ^^"  *^^  ^^'^^ 
^n..  Gain  31-96749  or  nearly  32  per  cent. 

CASE  IV. 

for  li  a'lr^  ttS'?S7,';  I'.lfr^br*  ""'  "'  *'"'"  ""«"  '  »'^ 

Ig^ii^rTsslf  clfh„r'  ^''^''  *■'«,  ^^"'"g  P™«  "nd  the 
li,      01  loss  percent,  being  given,  we  have  the  following  :_ 

_..  -         K0LB. 

I         Divide  tJiP.  SfiUin,-t  .-r-^Z^  h,.  -iZ,,  ... 

"""        "  obtained,  and 


tfie  cost  price, 


tiuantity 


\m",o?sZ  tw+^ain  per  cent,  (or  a,  $100-i.w 
[♦i^'W  »o  %8  the  telhng  prtce  to  the  cost  price. 


re' 


per  cent.)  %%  to 


p.,  I 


B  hi 
till" 


p'it 


2t8 


B   ^-^tU. 


/r.  !!. 


ExAMPLE.-Sold  a     lantity  of    ual  for  |719,  and  lost ',  per  cent 
by  the  ti     .saction ;  what  was  the  prime  cost  ? 

OPERATION. 

;$719:     ^-     ^'^^"^ 


-•:^-$  778118. 


2nd  KfTLE.— |98:*I00::$719:    An8.=- 

98 

Exercise  122. 
For  ^hnt  Hi.i  I  buy  a  quantity  of  sugar  which  I 
losing  4  po!  cent.  ? 
2.  A  gentleman  sold  his  library  for  |2360,  whici 
less  tha.   cost ;  what  did  he  give  for  it  ? 
A  farmer  sold  his  farm  for  $7400,  gaining  1 

prime       ■  •  what  did  he  give  for  it? 
A  merdiant  nold  a  quantity  of  silk  velvet  for  $8189-40,  gaining 
17  per  cent,  bv  the  transaction ;  required  the  buying  price? 

o  ij     1  *    /•  ^     ^  ^  ^^^'  $3238-803. 

Sold  a  lot  of  ca        for  $2740,  losing  13  per  cent,  by  the  transac- 
tion ;  what  diu  1  give  for  them  ?  Am.  $3149-42;>. 


1 


8. 


$2460, 

■^26  625. 

'0  per  cent. 

...  12622-22. 

T  cent,  on  the 

-..««.  $6666'66t}. 
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BARTER. 

6.  Barter  signifies  an  exchange  of  goods  or  articles  of 
commerce  at  prices  agreed  upon  so  that  neither  party  in 
the  transaction  may  sustain  loss. 

7.  TliB  principle  of  solution  depends  upon  finding  the  value  of  thi 
commodity  whose  price  and  quantity  are  given,  ami  thence  the  equiva- 
lent  quantity  of  a  second  commodity  of  a  given  price,  or  the  equiva- 
lent prtce  of  a  given  quantity  of  a  second  commodity. 

*    ^f^f^^\'^'~^^"^  ™"^^  *«*  at  $110  per  lb.  ought  to  be  given 
for  712  lb.  of  sugar  at  13  cents  per  lb.  ? 

OPERATION. 

=U\ha '2!" oz  ^3fS"  **  ^^  ^^^^  ^"  lb.=$92-66     ad  )|92-56-^^ai •10=84-1454 lbs. 

Example  2.— I  desire  to  barter  96  lbs.  of  sugar,  which  cost  me  8 
cents  per  lb.,  but  which  I  sell  at  13  cents,  giving  9  months'  credit  for 
calico  which  another  merchant  sells  for  17  cents  per  yard,  giving  6 
months'  credit     How  much  calico  ought  I  to  receive  ? 

OPERATION. 

I  first  find  at  what  price  I  could  sell  my  sugar,  were  I  to  eive 
the  same  credit  as  he  does — 

If  9  months  give  me  5  cents  profit,  what  ought  6  months  to  rive  f 
»:  6::6:  -~-  _  '^' =8^  cents. 


l-10=841464  lbs. 


+gis=:ll|  Moti 


Ants,  e-io.] 

As  my  sfllllDj 


ALLIOATION. 
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buyl^S  plTA^X'^Z'J':'!!;!^''^  -  0-^^^  hi,  .oUIng  to  be  to  hi. 

lU:8::l7:?Jl^!=,2eent,. 
12  0^^  pPe1|a^i.°'^  ""«^''  *h"«f-«.  i«  »6  X  8  cent,,  or  ^M ;  .„d  of  hl«  callca. 
Hence  -^  =  64,  is  the  required  number  of  yarda. 

Exercise  128. 
1.  A  has  coffee  which  he  barters  at  10  cents  tho  Ih  n,«     *i.      • 

hun.  against  tea  which  stands  B  in  aI   hJ    uTu^"''  ^'  ^<^«* 
12-50  per  lb.    How  much  did  the  c^ffte'cS  affi^t?''  "'"  *' 

'  VoS:  o^t2tr?arr -^Ll^^^^^  i  «  ^-  ?oth  at^r2/o?  S 
to  makeU  pro\?e"ual  to  XatTft  v""^'  ^  ^^^'^^  ^  »i'«f  1^ 

3.  I  have  cloth  at  8  cents  the  vard  anH  ir,  k«  *       u     ^*^-  •^■''<^- 

cents,  and  give  9  months^  t?mp  Vl  .      *'*'*^'  *'*'«''8«  ^°''  '*  18 

has  goods  wliich  c^t  him  lo  In.P^^™^f '  ^^^^^^^^  "Merchant 

gives  6  months' tSe  for  nlment      Hn    li'  T^  ''''^  "^''^  ^'« 

^t^i^fodstomakeaneTuafbS    ^^^  *^'g^™"«i  he  chaise 

4.  K  and  L  barter.     K  has  cloth  wnrfh*i  an  *i.     ^'^^  ^*  ^^  cents. 

ters  at  $1-86  with  L  fnr  i  „  '''''}\^^^^  the  yard,  which  he  bar- 
is  worth  only  S^tnlJ  Wh7£t  **  f  ''"*"  P'^  y*'^'  ^^ioh 
linen  does  LVeJol  A%'a^dl'yhtrt?V  "'  '°'^""^*^ 

6.  B  has  five  tons^^of  bu^Z'  a^  IJof  ^!l''  ^^  ?  ^^  *^«  ^^^«^^e. 
at  $136  per  ton  S  h/h.^r'  ^.J'^^  ^^^  *«°«  of  tallow, 
$600-30  £  reaSy  money  and  ^e  17 in\^ ' /^^'"^  *<>  ^«««i^e 

How  many  barrel  he  to  receive  ?  ''^  **  ^'^"^  ^f  ^"«^- 

■4»M.  816. 


ALLIGATION, 
compound  which  shall  have  a  g?ven  va?ue:      ^^^^'"^^S:  a 

or  bfei;?^^^^^^^^^  the  Latin  word  allioo  "to  tie 

together  in  a  certain  class  of  questS        ^'^"^""^^ting  or  tying  the  number 

.„?•  4%»tion  is  divided  into  JUinn,.'^    nr.^....     __  , 
-liiigahon  Alternate.  -— -^-,,.,.  ..«s.«*u6  «aa 
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AttldJ^TIOH  MEDIAL. 


tiicr.  is. 


ingredients,  of  Mhich  it  is  composed  and  their  prices  are 
known. 

11.  Alligation  Alternate  enables  ns  to  6nd  what  pro- 
portion must  be  taken  of  several  ingredients,  whose  prices 
are  known,  in  order  to  form  a  compound  of  a  given  price. 


ALLIGATIOX  MEDIAL. 

12.  Let  it  be  required  to  find  tlic  price  per  lb.  of  a  nrixture  con« 
taining  47  lbs.  of  sugar  ut  11  cents  per  lb.,  29  lbs.  at  18  cents,  and 
24  lbs.  at  17  cents. 

OPERATIOir. 

47  lbs.  at  n  c«»nt8=B17  cents. 
29 1^  it.  lit  18  cf ntH={i(7  cents. 
84  lbs.  at  17  centti=4U:i  cents. 

Then  100  lbs.       cost      1802  cents  and  1  lb.  trill  cost  \'^  rs  18^  cents. 
Hence  for  Alligation  Medial  we  deduce  the  following—- 

RULE. 

JHvide  the  entire  coKt  nf  the  uhofe  mixture  by  the  sum  of  the  in- 
gredients^  and  (he  quotient  wilt  be  the  price  per  unit  of  the  mixture. 

Example  1. — What  will  be  the  price  per  lb.  of  a  mixture  of  tea 
containing  7  lbs.  at  $0-60  pet  lb.,  11  lbs.  at  $0*80,  19  at  $106,  and  8 
Ibf.  at  11-23? 

OrEBATtON. 

7  lbs.  (§t  $0-50  =  $8-60 
11  "  @  $0S0  =  $S80 
49  "        ®      $1^     =     $-20-14 

8  "        &      $128      =       $369 

40  lbs.=suni  of  ingredients.  $36'18=Total  ooot 
40)$86ia($U'S0iS.  Ana, ' 
86-0 

Example  2. — A  goldsmith  has  3  lbs.  of  gold  22  carats  fine,  and 
2  lbs.  21  carats  fine.    What  will  be  the  fineness  of  the  mixture  ? 

In  this  case  the  volae  of  each  kind  of  ingredient  is  represented  bj  .>■  nam* 
berof«(irat»— 

OPRRATIOK. 

S  lbs.  X  22=id6  curatii. 
8  "    x21=42     " 

S  6)108     •♦ 


Urn  mixtaro  is  BlJ  cants  flaik 


iit  U-lt] 


AIXiaATIQSF  ALTElUrATJt 


^ 


iir  prices  aro 


Escscisi?  124. 

1.  Uaving  melted  together  7  oz.  of  gold  22  carats  fine,  12^  oz.  21 

carats  fine,  and  17  oz.  9  carats  fine,  I  wish  to  know  the  fineness 
of  each  ounce  of  the  mixture  V  yl»s.  15^  J  carats. 

2.  A  vintner  mixed  2  gallons  of  wine,  at  14s.  per  gallon,  with  1  gdlon 

at  12s.,  2  gidions  at  93.,  and  4  gallons  at  8s.     What  is  one  gallon 
of  the  mixture  woith  ?  Ans.  lOs. 

8.  A  farmer  mixes  15  bushels  of  wheat  worth  $1'20  with  30  bushels 
worth  $1-50,  and  60  bushels  worth  ^110,  and  83  buj^hels  worth 
$1-76.     What  is  one  bushel  of  the  mixture  worth  ? 

Am.  81-458. 

4.  A  grocer  mixes  together  12  lbs.  of  tea  at  60  cents,  IG  lbs.  at  72 
cents,  12  lbs.  at  05  cents,  18  lbs.  at  85  cents,  and  100  lbs.  at  42 
cents.    How  much  per  lb.  is  the  mixture  worth  ? 

Ans.  6S^f  cents. 


»ented  bj  ^  nam* 


ALLIGATION  ALTERNATE. 

13.  Alligation  Alternate  is  the  reverse  of  Alligation 
Medial,  and  may  be  proved  by  it. 

CASE  L 

14.  Given  the  prices  of  the  ingredients,  to  find  the 
proportion  in  which  they  must  be  mixed  in  order  thab  the 
compound  may  be  worth  a  given  price : — 

RULE. 

Set  doion  the  prices  of  the  ingredients  in  two  columns^  placing 
those  greater  than  the  price  of  the  compound  to  the  left^  and  those  less 
than  it  to  the  right. 

Between  these  columns  form  two  othfts  composed  of  the  diferences 
between  the  prices  of  tlie  several  ingredients  and  of  the  compound ; 
writing  each  difference  next  to  the  number  by  which  it  was  obtained. 

Link,  by  means  of  a  line,  the  left-hand  differences  to  the  right- 
hand  differences  in  any  order. 

Then  each  difference  toill  express  how  much  of  the  guantitj/  with 
whose  difference  it  is  connected,  should  be  taken  to  form  tJte  required 
mixture. 

If  any  difference  is  connected  with  more  than  one  other  difference, 
it  is  to  be  considered  as  repeated  for  each  of  the  differences  with  which 
it  is  connected :  and  thi,  sum  of  the  differences  mth  which  it  is  con- 
nected is  to  be  taken  as  the  required  amourU  of  the  quantity  whose 
difference  it  is. 

Example  1. — How  many  pounds  of  tda  at  6&  and  8s.  per  lb., 
would  form  a  mixture  worth  7s.  per  lb.  f 


2821 


AULIQATION  alteenatel 


iawi.  xt 


OPSBATIOir. 

Prioet.      DlffarencM.      PriOM. 

7  =  8-  1 2  +  6  =  7 

««/!  L'?  f<""'««*f<^  ^'th  28.,  the  diflTerence  between  the  7,  the  reanired  Drice 

h«t  J?:;  l**"^  ^^»T  ""'J  ^!  1  ^^-  »*  ^-  2  is  connected  wUh  1,  tfe  dfffe?S 
between  Ss.  and  the  required  price;  hence  there  muat  be  2  lbs  at  S     ThM 

L''4^e%^?ed^"brthria:{  ^r  ^'•'  '"^  ^^™  *°>^^*-«  wo'rVlV^J.!^ 
..  J}u^  «videiit  that  any  equimultiples  of  these  quantities  would  answer  eanallv 
as  well;  hence  a  great  nuirfber  of  answers  may  ge  given  to  such  ISion'^ 

Example  2.—Uow  much  sugar  at  9d.,  Id.,  5d.,  and  lOd    wUl 
produce  sugar  at  8d.  per  lb.  ?  '      '  ' 


Prioea. 


OPBEATIoir. 
Differanoes. 


Prices, 


8  _   i    9-1- 


+  7 
+  5 


\  = 


8 


th^rl  «  fn  K«  1  it^  V*"^  ^'  ^li*  difference  between  7d.  and  the  mean,  8 :  hence 
teoiU"  ^  lb.  of  sugar  at  7d.  per  lb.  2  is  connected  with  8,  the  different 
llfhTtK^-^li?^*^® '?*'"' 5  hence  there  is  to  be  2  lbs.  at  M.  lis  connected 
M     h?t  f'ff'^'-ence  between  9d.  and  the  mean;  hence  there  is  to  be  nb  at 

^ence^tr? 'JerbTs^M^O^p^e?^  '^'-'^'^  ''''  -«^tSe'l'an1 

o  IK  ^"?^,^A"®°,l^y  ^^®  *•■«  *«  tai^e  1  lb.  at  7d.  and  2  lbs  at  6d.    1  lb  nf  M  anH 


Prices. 


OPERATION. 
Olfferenoes. 


Prices. 


+  4  =  5 


n/^:trio!  ^-^k'"''  "^^<$i>^any  thing  at  Ss.,  4s.,  6s.,  1b.,  8s.,  9s., 
lis.,  and  12s.  per  lb.,  would  form  a  mixture  worth  6s.  per  lb.  ? 


OPXRATION. 
PriOM.       Diflbreneea, 


PricM. 


;  i.  d.,  14  lbs.  at  68., 
r«qair«di  mlzturt. 


|»W.I«».y*^S.i. 


[Slot.  Xt 


tbd  required  price, 

tb  1,  the  difference 

2  lbs.  St  88.    Tben 

I  worth  78.  per  lb.— 

onld  answer  equally 
mch  a  question. 

.,  and  lOd.,  will 


he  mean,  8 ;  hence 
th  8,  the  difference 
M.  1  is  connected 
ere  is  to  be  1  lb.  at 
Od.  and  the  mean; 

d.,  1  lb.  at  9d.  and 
will  give  (Art  12) 


8s.,  and  9s.  per 


1 48.  and  the  mean; 
lb.  1  is  connected 
)s.,  and  the  mean; 
3s.,  and  1  lb.  at  9s. 

Bs.,  78.,  8s.,  9s., 
•  per  lb.  ? 


i.  d.,  14  lbs.  at  68., 
iqalrvd  mUtiirt. 


Anm  14,  I6,j  ALLIGATION  ALTERNATE, 


one  i^si;nt\\!;r??tf „sr^^^^^  JJifou'sltr^r  *'«  i  *'"^*  *"« «««« of 

15«i"A«a«.«J  to  the  mean.    Ks^n  eiamJ^^fiTX'^^^^^ 

.rrected  by  2s.  Z^iX^hVZ  L^*  ?ll«l*  <**• 


-  -  —  -r,  -H""*'  "w  lutj  mean,     inus  In  t 
^X''J±i  a^",M''*!.*l-'-rected  ^  2s:^.^-i,;7h72Tbs':at  8^  Eb' 


c«/of  ?d'%'t\VUeLV^Tanf*'"r^  ?^  ^^•' '^  ib.'atMg.'TeVan  «». 
each  other.  "''^^  '^'^  ^^-  *°<*  t»»e  deficiency  of  Id.  exactly  neutraS 

muc^a^'S  Jbla^Sd-llYs^VSlnl'?.^  '""^  ^  '^-  «*  ''^-  "«  ^o^th  Just  a. 
with  8  lbs.  at  lOd.  '  ^^-  "^'^  ''^  *^«  a^«'«8e  price  if  we  mix  5«  K  "t  fiSf 

EXBBCISE   125. 

bushel?    Gi4t.'u:?.;*Lte^?7oa'««"'^'  """"^ »> '^^ P*' 

«  mixture  wSiafcente  a  te'^VnT'''  ""  "'*«»  *»  f"™ 

Am.  2  lbs.  at  5d.,  3  lbs.  at  74, 6  lb.  at ^lad  3  lbs.  at  13d. 

CASE  II, 
to  "tkk^!l*  ^'*°  '^"'""''y  "^  °°«  "f  Ae  ingredie^its  is 

I  Ihtd  the  proportional  quantities  of  the  inaredients  an  /«  A,.,  r 
.t  es.^rL'-'^'nerVi^''  "'*'•  P*!.'"'  «  ^  •>«  ^^^  "i*  teas 

29  Ihf  Se  „?-! '?«i*^?  qi««"ty  of  tea  at  48.  per  lb.,  as  f„„„a  K.  *)..  .„,-x . 
lb  ",;"'';;^'^=^^"^""^^  °^ J"«  f„"^«  t«a) : :  1  lb.  (the quantitj^ of  &a at  fe^'; 
lb.,  as  found  by  the  rule ;)  or  1^  lb.  =  8|  lbs.  Ane. 

oorreTp'oJlVlth  29  rof  ra^'lfp'A^ 


■ 


m 


AtltOATION  ALTEENATE. 


CSkorXX 

ture  22  caiuta  fine  ?  *' """''  "^  ^"^^^^^  '°  '^*»'o  t»»o  ">«- 

10  «7"  I!f"  f^'<^"''''^^  5"«?  =  to  X  20  =  200  carats. 
10  oz.  of  IS  carats  floe  :=  IC  x  J8  =  288 

ness  of  the  mixture.  26 :    l  : :  4S8  :  18J3  carats,  the  flne- 

It  ~  ?^.T  ^  ^.T*'  ^'"T  *""*"'  *"  *»  ""^*"^«  22  carats  fine. 
^*     iSrg  _  5r\  carats  baser  tm-tal  in  a  mixture  ISiS  carat,  flnA 
Then  2  ramb*  ■  99  nnvnfo  . .  k  t     i,-, ,  '"«-uir:  lo^-j  tarats  nne. 

6Aoarat«  brrlcUlTnta't^l^t^S^^^^^^  ^^^"^ 

the  mixture  18H'  carats  soM:  The    fl  STrJ'iL^o.^^"^  ^'^'T  "''^  «"'«''''?  «'^ 
ad.!ed  t<.cvery  ounce.    Ther^ are 2  "r;  ^^rrf.  roVx  g^^^^^^^^^^  "\''  '• 

are  wunting.    There  are  24  carats  in  ev4  „"    t^eJe;L^4:.'2!^'^''"'J 
goid  must  be  added.    There  will  then  be  a  miitL'oZili^^^^ 


oz.  car. 
10  X  20  = 
16  X  18  = 
42  X  24  = 


car. 

2U0 

288 

10U8 


«8 : 1  oz. : :  1496  :  22  carats,  the  required  flneneas. 

EXEBCISB    126. 

1.  How  much  molasses  at  16  cpntq  at  lo  «/»«♦«      j   ^  ««' 

quart  must  be  mixed  wth  87  quarts  LsJ^n?.  in*  !f  ""T  ^? 
mixture  .nay  be  worth  25  centTpeTquart ?      '^  ""  '''^''  '^'  '^^ 

2.  How  much  oats  at  37  cents  ner  hnsd\1:rTii\'^^^\^l!'''^^  P"*^®* 

^o  tl  r  "'■r''^'^'  ^'^^  '"^-S  o7peSonelTbla 
60  that  the  mixture  may  be  worth  75  cents  per  bushel? 

«.  How  much  brass  at  Hd.  per  lb.,  and  ^erter^LYoJd  n/'^K  P"""' 
L^Ltr  l^p::!?-  ^'  ^^^  -^^^^^  lo^i»eTe' 

4.  How  muc.  gold  of  fll^JVte^'J'^;  '^t^^  ^TiS 
oz.  of  20  carats  fine,  so  that  the  mixture  may  be  22  carats  fi„e  f 

Am.  30  of  21,  and  90  of  23. 

CASE  III. 

L  Find  thi  proportional  quaniities  m  in  Oase  I. 

■11.  Itien  sav.  as  thj>.  uttm  ^■t' *h«  -. ^.- »  

proportional  auantitv  \n,'  ii.  '"•"  /' ^^Z^^' "'f""*  quanuim  is  to  each 


C8«<m  IX        I       ^'''^  '•"^"•^  MCHANGE  OF  CUBKENCIE8. 


fs  fine,  and  mdtf 
0  mako  tho  ta'w 


3  carats,  the  fine- 

Ine. 

arats  fine, 
(■quired  to  change 
ire  are  already  In 
ats  eold  are  to  be 
ItiOS  carats  of  gold 
'carats  =  42  OS.  of 


»t  23  cents  per 
order  that  the 

at  each  price. 
tt  68  cents  per 
cents  a  bushel 
shel? 

at  each  price. 
I  per  lb.,  must 
i  to  make  the 

bs.  of  pewter. 

nixed  with  30 

carats  fine  ? 

and  90  of  28. 


IS  given  as 


285 

lb.  o^r'/S;;rrtLru^^a?d'^    '^^  ^* ''-  p-  '^-  -  ^s« 

98.,  per  lb. ?  P®"^  ^^^  *'''^  containing  tea  at  6s.,  8s.,  and 

11  lbs.  in  which  thire  1  Vlbs.  it  k    Therefore   '"  '''^^'^  'ogether.ViU  ij 
lbs.  lbs.   lbs.      Ihs.     lbs.  oz. 

11  ■  8  •  •  73B  •  ?iLl?^  _ 

•     •  •       •     ^j    -535  4,«r,  the  required  quantity  of  tea  at  4s 

Exercise  127. 
I^Mperlb/-  h„»>n,,rt^  jrJ.','''*J''''-  "f  »  mixture  worti 

be  used?  ^"^  *'^^,f'^-,  P,tr  '^5  ^ow  much  of  each  must 

8.  How  much  brandy  at  «2  40  i^i,  *9.«n  ' '  Tt^^^^^-  «'  ^s-  6^- 

»2 80,  and  27 gals,  at  $290 per gaUon. 
EXCHANGE  OF  CURRENCIES. 

.  samof ''™^r^'°^^""T>  '^  *«  process  of  cbangine 
co«rv  t«»n   ^'T*''"^  •"  ""^  denomination  of^^f 


c«6«  is  to  each 
wresponding 


286 


XZCHANQS  OF  CUSSSNOUGfi. 


[BlOT.  IX- 


FOREIGN  MONEYS  OP  ACCOUNT, 

WITH  THIi   PAE  VALUK  OF  THE  UNIT,  AS    FIXED   BY   COUHEROIAL 
USAGE,   EXPRESSED  IN  DOLLARS  AND  CENTS. 

AtrBTBiA.— 60  kreatzer8=  1  florin  (8llver)= , $0-486 

Bblqium.— 100  cent8= 1  guilder  or  florin ;  1  guilder  (Bilver)= '40 

Brazil.— 1000  rees=l  milree= .828 

Bbehek.— 5  schware8=l  grote ;  72  grote8=l  riz-dollsr  (BilTer)= .787 

BRniSH  India.— 12  plce=l  anna  ;  16  anna8=l  Company's*  rupee= -445 

Buenos  Atebs.— 8  rial8=l  dollar  currency  (variable),  mean  value  = . . . .  '98 

Canton.— 10  cash  t=l  candarines ;  10  cand.  =1  mace ;  10  mace=l  tael=  1-48 

Cape  of  Good  Hope.— 6  8tiver8=l  schlUng  ;  8  schlling8=:l  rix-dollar=. .  -818 

CETtON.— 4pice=lfanam;  12  fanam8=l  rix-dollar= -4© 

Cuba,  Colombia  and  Chili— S  rial8.=l  dollar.  = ' i-qo 

Denmabk.— 12  pfenning=l  skilllng;  16  8killing8=l  marc;  6marc8'=i 

rix-doUar.  = .g2 

England.— 4  farthings  =  1  penny ;  12  pence  =  1  shilling ;  20  ahil. =;ei  =  4-86T 

Fkanoe.— 10  centimes  =  1  dedme  ;  10  declmes  =  1  franc = 186 

Gbeboe.— 100  lepta  =  1  dracbme ;  1  dracbme  (silver) = -ifig 

Holland.— 100  cents  =  1  florin  or  guilder ;  1  florin  (silver) — -40 

Hambueoh.— 12  pfenning  =  1  sohiling;  16  8oblL  =  lm8ro;  Smjircssl 

riz-dollar  = .g^ 

Malta.— 20  grains  =  1  taro;  12  tari  =  l  soado;  2*  8ciidi  =  l  pezza=...  100 

Milan.— 12  denari  =  l  soldo;  20 soldi  =  1  lira = -20 

Mbzioo.— 8  rials=l  dollar  =r j-OO 

Monte  Video.— 100  centesimos  =  1  rial ;  8  rials  =  1  dollar = -888 

Naples.— 10  granl  =  1  carlino ;  10  carlini  =  1  ducat  (silver)  = -80 

NOBWAT.— 120  skilllngs  =  1  rlx-dollar  specie  (silver) =..... l  -oe 

Papal  States.— 10  b^joccbi  =  1  paolo ;  10  paoh  =  1  scudo  or  crown = ;: . .  l-OO 

Pbbu.— 8  rials = 1  dollar  (silver)  = . .  1 00 

PoBTUOAL.- 400  rees  =  1  cruzado ;  1000  rees  =  1  milree  or  crown  =:....  l-ia 
Peubsia.— 12  pfennings =1  grosch  (silver);  80  gro8ohen  =  l  thaler  or 

dollar .(19 

EussiA.— 100  copeck8  =  l  ruble  (silver) = .73 

Sabdinia.— 100  centesimi  =  l  lira = -Igfl 

Sweden.— 48  skilllngs  =  1  riz-dollar  specie  = 1«06 

8101LT.— 20grani  =  ltaro;  80  tari  =  l  oncia(gold)= 240 

Spain.— 84  maravedi8  =  l  real  of  old  plate  j:= -lo 

8  realsss  1  piastre ;  4  piastres  =  1  pistole  of  exchange. 

20  reals  vellon  =  1  Spanish  dollar  = 100 

♦  The  enm>nt  silver  rupee  of  Bombay,  Madras,  and  Bengal,  is  worth 
90*444  In  India  also  they  use  cowries  for  coin.  These  are  small  shells  found 
In  the  Maldives  and  elsewhere:  2560  cowries  make  a  rupee,  and  100000tfn<o6M 
make  *lao. 

t  The  cash,  mad*  of  copper  and  leafl.  Is  said  to  b«  the  only  money  coined 
In  China.  ' 

1^    X  The  old  plate  real  Is  not  a  eoin,  but  is  the  denomination  in  which  ez* 
dungee  are  oBoaUy  made. 


^*  »l-J  MCHANGB  OF  OUBEENCIBS. 

flr^DoMiNoc-lOO  centimes^:  1  dollar  ==  ^^^ 

g-  •'•••    1-00 

GiriNBA 

SovEBKiewofGrMiBrii;;; $6-10 

CHowxofE.giaBd ;;;;;; "IZ 

HAiF-CRowKofEngJand. Wi6 

Shilxino  of  England ™ 

Doi,L^  of  the  United  Statea.:: -Sa 

I^BAi^o  of  France ' j.^* 

FiTicPBAiroP^o. of  France..      Z 

LmKToiTBNois  of  France 1»^ 

Pobxy.Fbaho  PiEo.  of  France    -18* 

CaowN  of  France ^.J? 

LoTO-D'OBofFmnce lij 

FtoK„.oftheNer;,;;dV;;;. :::::::::  IZ 

F«>Bn,ofPr„^,a...:'!:::;::; .v.v;  .^, 

MabcBa^oo  of  Hamburgh.... -^ 

PL0^oJv^""^i^^^*'°^«'»°^Trie"f: .. 

Smoik-Doii^b  of  Denmark       1^ 

DotLAB  of  Sweden  and  Norway   iJS 

MiLB«.  of  Portugal ..^    ;; Jjj 

J£c:^i^ •""::::::::::;::;;:: j^ 

wp..„of8piL.:::::::::::::::: :::::  S* 

ft8TAB«J       '^-'^ 

cbo«p«,^;;^' -'2 

,      „.  ^,„ggjjj_ 


iMPMuiof  Bnaita.. 


■T5 
788 


S88 


XXCBAZraB  07  CT7BRENC1ES. 


[BaoT.  IX. 


DoVBtooi*  of  Mexico 118-80 

Half-Joe  of  Portugal 8  68 

Lira  of  Tuscany  and  Loiubardy 'IS 

Liii A  of  Sardinia '181 

OuNORof  Sicily 2.40 

DocATof  Naples. -go 

Ckown  of  Tuscany 106 

Flisrence  Livbe. -IS 

Genoa        "     'jgf 

Geneva       "     -21 

Leghorn  Dollar -go 

B«  Ibs  LiviiE. -27 

BouDO  of  Malta -40 

Tarbitth  TiASTKE -05 

Paooda  of  India 1-84 

BuPKEof  India 44| 

TAXLof  China 1-48 


22.  In  Canada  all  acconnts  were  kopt  In  ponnds,  rtllUrgs,  pence,  and 
flulhings,  previous  to  the  adoption  of  the  declrniil  colnngo  by  Act  of  Provincial 
Pnrlinnient  In  ISftS.  In  the  United  States  iilfo  accounts  weni  Blmllnrly  kept 
prior  to  the  8doptl«»n  of  Federal  Money  In  1786.  In  the  States,  at  the  time 
Federal  Money  wos  adopted,  the  Colonial  currency  <»r  billH  of  credit  had  be- 
oooie  more  or  less  depreciated  In  value,  I.  e.,  a  colonial  shilling  wns  worth  less 
than  a  shilling  sterlinir,  ^  c,  and  the  depreciation  In  value  being  greater  In  the 
etirrencles  of  some  colonies  than  in  others  gave  rise  to  the  difirmt  valutt  of 
tike  preaeotold  carrencles  ot  the  different  States. 


TABLE  OF  CURRENCIES 

IN  CANADA  AND  THE  UNITED  STATES. 

In  Canada,  Nova  Scotia,  New  Brunswick,  &c.,  |1  =  68.  or  £^. 

In  N.  Y.,  N.  C,  Ohio,  and  Mich.,                    |1  =  88.  or  £}. 
In  N.  Eng.,  Va.,  Ky.,  Ten.,  la.,  III.,  Misa, 

and  Missouri,                                            $1  =  68.  or  £^. 

In  Penn.,  New  Jer.,  Del.,  and  Hd.,                  $1  =  7s.  6d.  or  £^. 

In  Georgia  and  S.  C,                                       $1  =  4s.  8d.  or  £^. 

Note. — The  remaining  States  use  the  Federal  money  exclusively. 

23.  Tb  reduce  dollars  and  cents  to  old  Canadian  Car- 
rency,  or  to  any  State  Currency: — 

EULE. 

Multiply  the  given  mm  hy  the  valve  of  $1  in  the  required  cur- 
reney  expressed  as  a  fraction  of  a  pound.     The  product  will  h»  I 
pounds  and  decimals  of  a  pound. 

Jieduce  {Ari"  56,  Beet,  IV.)  .deeim<Us  to  shUUngs^  pena,  anil 
farthingt. 


m 


Ung9y  pmut  anii 


*»*»»■«.]     .      H0H4N8B  0»  ODBBKNOUa. 

49872  X  J  =  xi28«  =  i;i28 8,.  Tld.  An,. 

Ex^PU2.^Reduce  1749.80  to  New  England  ^n.ncy.    ^ 

OPBRATIOW, 

Example  s  T."  *  T  ^'"♦^ = -««« '8-  »M.  -«« 
EXAM,LK  3._Reduce  tim-n  to  New  York  Oumncy. 

operation. 
Exercise  128. 

8.  Reduce  $9112-^  to  Old  CanaS  Currency.        '  ^^^^  ^''  «i^ 

_  Ant,  £2048  Oa.  llfd. 

24.  To  Keduce  Old  Canadian  p«^«« 
Currency  to  dollars  and  ce^;Z   ^^"'^"^  ^'  ^^^  State 

„  RULE. 

doItolJSd"  iiT""""™  *"»  '«»•  •«*'•.  Old  Omiim  Currency,  to 

OPERATION. 

^1T9  18».  4|d  =  :ei7991i>r916and lT9D1979164.i  =  1719.679..  ^ 
.     NoTiL-OM  Canadian  nnrr^n^^  "ft-  f7l»  87918.  A,tu. 

«/^r*  '-""""»  ^S*'*  18»-  m.  Ohio  C«„«,c7,  to  dollw 

OPERATION. 
£284188.  9id  =  X2849885416and284988S41ft^. 

Exercise  129. 
..  Red„«  .748  18.  Ud.,  New  E.g,„d  (^o,,  to  do.1.™  „d 

2.  Reduce  £119  98.  8id.,  Maryland  Cumm.,  ..  .,4.-  Pf*-"^^ 

— J  J  ,„  -.tv^ais  ana  ceiitd.    • 

'•  "^•"*  *'*'  "-  '*«'•.  «-?»  Cu»enoy.  to  doUa^-^d^^^"- 

J,  '   Am.  12080-816964; 
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xzcxuvos. 


(Bier.  IX. 


'h!i 


26.  To  reduce  dollars  and.  cents  to  sterling  money  :— 

BULK. 

JHvieU  the  given  mm  by  the  valve  of  £1  sterling  ($4*8074),  the 
quotient  will  be  pounds  alerling  and  deeimaU  of  a  pouna. 

Reduce  the  decimal  part  (Art.  68,  Sect.  IV)  to  thillinge  and  pen  \ 

EzAifPLE.— Reduce  $749*88  to  sterliog  mooey. 

OPERATION. 

148-88 -1.4867  x:  XlM-0641  :=  XIM  la.  Z\^  An$, 


Exercise  ISO. 

1.  Reduce  |1 006*90  to  sterling  money. 

2.  Reduce  $916*87  to  sterling  money. 
8.  Reduce  $2114*81  to  sterling  money. 


Ane.  £206  17s.  7|d, 

Am.  £188  7s.  8|d. 

An*.  £434  lOs.  4|d. 


2$.  To  reduce  sterling  money  to  dollars  and  cents  :-^ 

RULE. 

JSxpreea  the  given  aUm  decimally  and  midtiply  by  the  legal  valm 
v/£leterling{WS^1). 

Example.— Reduce  £78  lis.  4fd.  to  dollars  and  cents. 

OPERATION. 

£78 Ui. 4|d.  s  £T8M9T91«  and  78-6687918  x  4867  9 1882-899.  Ani, 

Exercise  181. 

1.  Reduce  £2043  lis.  Sd.  sterling  to  dollars  and  cents. 

Ane.  $9946*01868. 

2.  Reduce  £777  78.  7d.  sterling  to  dollars  and  cen^is. 

Ana.  $8788*60487. 
8.  Reduce  £667  19s.  6|d.  sterling  to  dollars  and  cents. 

Ana.  $2716-66418. 


EXCHANGE. 

27.  Exchange  is  a  commercial  term,  denoting  the  pay- 
ment of  money  by  a  person  residing  in  one  place  to  a  per- 
son residing  in  another,  by  draft  or  bill  of  exchange. 

28.  A  bill  of  exchange  is  a  written  order  addressed  to 
a  person  directing  him  to  pay,  at  a  specified  time  and 
place,  a  certain  sum  of  money  to  another  person  or  his 
order. 

«*%    rm-  - t-_     • ii- .  i-?ii  -* 1 •_  __n-J 

4Bi7.   xue  person  wao  eigiis  uiq  dui  Ua  u;i;;;uauge  IB  c«uiou 

the  drawer  or  maker  of  the  bill. 


> ',  '.>i^». 


▲m.so-61.] 


JUCHANOX. 
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ind  cents  :-*- 


30  The  person  on  whom  it  is  drawn  is  called  the 
drau^,^e,  and,  after  ho  has  accepted  it,  the  acceptor 

dl.  1  he  person  to  whom  the  money  is  directed  to  be 
paid  iH  called  the  pai/ee. 

32    Tlie  perHon  who  purchases  the  bill  of  exchange 
1.  e.,  the  person  in  whose  favor  it  is  drawn,  is  called  the 
bui/f'r  or  rem t tier.  *      ^**"""  '-"e 

call!d^hItSr  "''"  ^''  ^'°'^  ^''''''''''  ^^  '^'  ^^^"  " 

r^Jt  ,f  ^V^^*/''"^^^  «f  a  l>iH  or  draft  is  a  promise  on  the 
part  ot  t  e  drawee  to  pay  it  at  maturity  or^he  specified 

U>  ait^I  h  "'"  •  ^  """^'  "^  "^^^^'^^^  *  ^'"  '■«  ^«''  the  drawee 
to  attach  his  signature  to  the  word  ^^  accepted^  written 
either  across  the  face  of  the  note  or  on  its  b£k. 

hU  Hcc2;runct^'i::,,?,!i,;V«rf^^^^^^^^  »»«  P''«'^»'«<^  ^^  «>«  ^'^^wee.  for 

sell^^n'/!^^  payee  or  holder  of  a  hill  or  draft  wishes  to 
Tame  on^Xt  "'  '^  ^°'^^^^^  ^^'  ^^  ^'^  '^  ^^^^  ^- 

me„|JJtli:tX:W^Ti!l!?  "'*'"•'  °"  «>«  ''-^  "'*'-  b'».  the  endorse- 

'"^VVh".\'*Th^"r '^-^^^^^^^^^^  ucocptorof  a  bill  /.i.  to 

fell.  t?;,„rk.    ,;  //en^'Xnft  b.o!"  ^'i'^'  acceptance.,  or,  having  n.«epto<l 

diatX  :|^ru«^^  .nust  pay  .t  ..^e-    . 

ft  a  coruin  number  of  ItXSatAj;  Jj,'T  ^7  ^"V^^^  "*  '^^^'^  ^'""^ 
b9/?m.j!.^ai?^;:S:;^/S<ie^  &'^^-    When 

are  calS  ^^^^  Z  T^^t^^rt^^^^i^.  ^V"^ --"*.  *e,an<, 
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EXCHANGE. 


[8bot.  IX. 


$3000. 


FORM   OF  AN  INLAND  BILL  OR  DRAFT. 

Toronto,  1st  Juli^  1869. 


TK  '^^^?^^  *^^i^^i^^*'  P*y  *«  *^«  o^'^^er  «f  George  McCallum,  Esq 
Three  Thousand  Dollars,  value  received,  and  charge  the  same  to       ' 


Messrs.  Hardman  &  Morris, 
Bankers,  Hamilton. 


RiDouT  &  Steven. 


FORM   OF  A  FOREIGN  BILL   OF   EXCHANGE. 

Exchange  8000  francs^  Toronto,  11th  July,  1869. 

.ffhl  ^'""^y^T  ^'^^  ""^  *^^'  ^"'*  of  exchange  (the  second  and  third 
nU^r  Z  «^''  f  t*l"  V^P^id)  P^y  to  Edward  Atkinson,  Esq.,  o. 
advLe.  ^^      Thousand  Francs,  with  or  without  furtlieJ 

Me^rs.  Duhamel  &  Beauharnois,  ^''''''  Henderson. 

Bankers,  Paris, 

40.  The  par  of  exchange  is  that  amount  of  the  money 
ot  one  country  actually  equal  to  a  given  sum  of  the  money 
ot  another,  and  is  either  intrinsic  or  commercial. 

41.  The  intrinsic  par  of  exchange  is  the  real  value  ot 
the  money  of  different  countries,  as  determined  by  the 
weight  and  purity  of  their  standard  coins. 

of  the  United  StoS^  "^""""'^^  ^  intrinsically  worth  $4-661  of  the  gold  coin 

42.  The  commercial  par  of  exchange  is  a  comparison 
ot  the  coins  of  different  countries,  according  to  their 'nomi- 
nal  or  market  value. 

Thus,  the  English  sovereign  varies  in  market  value  from  $4-83  to  $4-85 
o..  ^""^--The  intrinsic  par  is  always  the  same  so  long  as  the  standard  coins 
Hlf.lK^'^'"*'  ^'"'''  <I».a?t  ty,  and  quality  of  metal ;  the  commerciaf  nar  is 
determined  by  commercial  usage,  an^  fluctuates,  being  diflfereS  it  different 

43.  The  Course  of  Exchange  signifies  the  current  price 
paid  in  one  country  for  bills  of  exchange  drawn  on  another. 

/.nn^^u**''^'^^®*!,*'"""®  **/  exchange  is  constantly  fluctuatine  from  various 
cans..*  When  the  exports  of  a  country  iust  equal  its  i.nportf,  the  exIhS 
will  be  at  par;  when  the  balance  of  trade  is  gainst  a  place  e  when ^« 
=f .K.m.  'il  !^„P-?.'_H"^^"  ,%«'^"  --tries  ^fte  a&7nt"  be! 
When  tiebaiance  of^tSTs^  fa^^^^^^^^^  e^'U^^n  l^re^tVetSeJ 

If  ffW^VuST^'  "'  ''"•^"  countrie^sNviU'be  erri^TSe7ewer 


''.'-)iiel»r>''7;. 


Aw.  40-^.j 


EXC^ANafe 


UT  &  Steven. 


.  of  the  gold  coin 
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»«««4  or  fl  sterling  =  ,4.4^    ?,  ™'°'  V.    *  "Madton  mon.7, 1,  e.  to 
"■«  »ew  p„.    OoDM,„e„tly;CrrrfLtl^  "Jloh i^  -422,  m<*<,M.66<  = 

'\^'  P«  of  excb4e:7a.?o:  ST/™"  - 
n4»8tTstlS"4™e«SXe°h5r "?'?„'"■*<'«  «»  «-"  to  London 

To  whloh  add  10  per  oent  of  ItKtf  =  ^i2 
Tien  ii?49a.  6d  -S',«°'*'  =~*««^ 

tara  to  Paris,  e«h.nKrtenV«  J°"""?  "^^  *"  "^^t  1U479 
«U  be  the  cost'of  hi,  S  t^C.^'^Z,"'  '  "''  «""•  ^1^ 

Add  2  per  cent  _"^,.  »■"•• 

—      •872     " 

I  f.  ««b">Se  on  Hrbu,|"C  M6«'Z^''k""''  '^  P"-*!"*  .  biU 
li  per  cent,  discount  f    ^  '  ""^  •»■>«>,  eichsnge  being™ 

=     *626    " 


2U 


ABBITEATION  OP  EXCHOOB. 


Exercise  132. 


(8Krr.  IX. 


1.  If  I  wish  to  remit  $16'786-25  to  Paris,  for  how  many  francs  nnd 

centimes  can  I  obtain  a  bill — exchange  being  6  francs  4  cen- 
times to  the  dollar  ?  -4ns.  84697  franCvS  66  centimes. 

2.  What  is  the  coat  of  a  bill  of  exchange  for  4000  marcs  banco  at  one 

per  cent,  above  par  ?  -^ns.  $1414. 

3.  How  much  must  I  give  for  a  draft  on  New  York  for  |35678  at  2^ 

per  cent,  premium  ?  Ans.  $36480-756. 

4.  What  will  a  bill  of  exchange  on  St.  Petersburg  for  2560  rubles 

cost  in  dollars  and  cents,  at  2  per  cent,  discount,  the  par  being 
76  cents  per  ruble  ?  Ans.  11881-60. 

5.  What  will  be  the  cost  of  a  bill  of  exchange  on  Great  Britain  for 

£800  sterling,  at  8  per  cent,  premium  ?  Am.  |3840  00 


ARBITRATION  OF  EXCHANGE. 

46.  Arbitration  of  exchange  is  the  process  of  chan^ng 
a  given  amount  of  the  money  of  one  country  into  an  equiva- 
lent sum  of  the  money  of  another,  through  the  medium  of 
one  or  more  intervening  currencies  with  which  the  first 
and  last  are  compared. 

•  lUbTB.— Arbitration  enables  a  person  to  ascertain  whether  it  is  more  ad- 
Tantaueous  to  draw  or  remit  a  bill  of  exchange  direct  from  oi.e  country  to  an- 
other or  indirectly  through  otlier  places, 

47.  When  there  is  but  one  intervening  country,  the 
operation  is  teamed  simple  arbitration ;  when  there  are  two 
or  more  intervening  countries,  compound  arbitration. 

48.  AH  questions  in  arbitration  of  exchange  may  be 
solved  by  one  or  more  statements  in  simple  proportion  ;  it 
is  more  convenient,  however,  to  consider  them  as  problems 
in  Conjoined  Proportion,  and  work  them  by  the  rule  given 
in  Art.  50,  Sec.  V. 

NGi'K. — Care  must  he  taken  to  reduce  all  the  money  of  the  same 
emtntrv  to  the  aatne  denomination  before  linking  them  as  directed  in 
the  rule. 

EzAMPLB  l.-»-A  merchant  in  Toronto  wishes  to  remit  2000  marca 
banco  to  Hamburg,  and  the  exchange  between  Toronto  and  Hamburg 
is  36  cents  for  one  marc  banco.  He  finds,  however,  that  the  ex- 
change between  Toronto  and  Lisbon  is  |1=0«  for  1  mihee,  that  be- 
tween Lisbon  and  Paris  is  6  milrees  for  38  francs,  and  that  between 
Paris  and  Hamburg  is  19  francs  for  10  mwM  baaoo.  How  muoh  will 
b«  g«ia  by  tb«  oirouitoui  MMhang*  ? 


At»  4c^]  ^j,^ 


NATION  OF  EXCflANGfi. 
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OPMATIOK. 

statiiunt. 

108  cents  -     l  -,:iro-  ^"*  CAHCltlltD. 

—    I  milree.  ^108  =  i 


3 


/  =  ^? 


Jmilrees         =  38  franca. 
2oJ?  !:r  banco  =  r"^'^"-  200,^  =  ;t^ 

2000x35=|,OO.0oJ.l.tTe^hi;Jj:r?^^^^^^  7 

J!«;00=wl.thehast^£r;b^.tTjuJt^^ 

remitted  to  Fnilice  at' fefXl^tp^J"^  *^  ?*  **  Amsterdam,  it  is 
at  800  francs  per  60  ducate  •  f^^  Per franc;  from  France  to  Vem^ 
ducat;  from  Hamburg  t^LisJ^^^^^  lOOd.^ 

to  England  at  6a  8d.  s  Jriin^l^r  rJn5^  *  ^^""A^^  ^«««  5  ^^^  Lisbon 

the  exchange  between  c2;  and  A^f  ?  ^^'J?"^'  *«**  ^O'^  n»«ch, 
per  dollar?  ^'"*  *"•*  Amsterdam  being  la.  Id.  FlemiS 


STATEMENT.         OPERATION. 


SAUS  CANCELLED. 


60  ^^  =  1 


1 6d  Flemish  =  i  f„u,c. 
800  francs       =  60  ducats. 

kL  V^  '  u  =~-  ^^^'  Flemish.  1  -.  Vflfl 

,a52**-  *^^en»i8h  =  400  rees.  aa  ""  i2& 

2  X  60        -  f272707{s=»niomit  remitted. 

per  dS2i  iTLT'''''  »'^*--°  C«ad.  .„<,  Amsterdam  Is  T.  Id.  ric=f.h 
8M.  Plemi8h=l00  cents. 
Here»  =  !^!!^i^       "       =^^^^«*^  *'I«mlflh. 

-         -  I2326.58=8nm  I  should  have  received  had  It  been 


-.8« 


HO               -,— w  «o— Bum  1  8i 
wanRniitted  direct  from  Am  t    a  

whether  it  will  Im  mo«  „ESji  . ""'  ?"»n»'«i«;  it  is  Mked 
first  to  Holl„d  ..  "r  n'T'i^^h^  .■?■"■'  «■««.'.  or  fc,  ren,i. 
per  franc;  thence  to  VeSiM  M-sm  f'"™''^  "  *nince  at  loid. 
thenoe  „  Spain  .»  3W  rrv^taX'Sr  •"  """*'=  "" 
'""•  '""  •'■»"1«  exchange  i.  more  adrantageous  bj 


K^'^-^/fr 


'5^^!^  ^<^~r  r'-i^c_«/'» 


1 


> 


' 
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EXAMINATION  QUEBTIOIJS. 


i&tiA.  t. 


2.  A  merchant  wishes  to  remit  $4888'40  from  Montreal  to  London, 
and^th'e  exchange  is  10  per  cent.  He  finds  that  he  can  remit  to 
Paris  at  6  francs  16  cent' ;  \es  to  the  dollar,  and  to  Hambui^  at 
85  cents  per  marc  banco.  Now,  the  exchange  between  Paris  and 
London  is  26  francs  80  centimes  for  £1  sterling,  and  between 
Hamburg  and  London  18f  marcs  banco  for  £1  sterling.  How 
had  he  better  remit? 

Ans.  If  he  remits  direct  to  London  he  will  obtain  a 
bill  for  £1000. 
If  he  remits  through  Paris  he  will  obtain  a  bill 
for  only  £975  15s.  8id. 
m     If  he  remits  through  Hamburg  he  will  obtain 
a  bill  for  £101 5  16s.  5d.- 
Hence  the  best  way  to  remit  is  through  Ham- 
burg, and  the  next  best  way  is  direct  to  London. 
8.  A  merchant  in  Quebec  wishes  to  remit  1200  marcs  banco  to  Ham- 
burg, and  the  exchange  of  Quebec  on  Hamburg  is  36  cents  for  1 
marc.    He  finds  the  exchange  of  Quebec  on  Paris  is  18  cents  for 
1  franc;  that  of  Paris  on  London,  is  26  francs  for  £1  sterling; 
that  of  London  on  Lisbon,  is  180  pence  for  3  milrees;  that  of 
Lisbon  on  Hamburg,  is  5  milrees  for  18  marcs  banco.    How 
much  will  he  gain  by  the  circuitous  exchange  ? 

Ans,  Direct  exchange  $420;    circuitous  exchange 
$S16',  gain  $46. 


8. 


QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 

NoTB. — The  numbers  after  the  questions  refer  to  the^  rmmbered  articlea 
<fthe  section. 

1.  What  is  profit  and  lobs  ?  (1) 

8.  How  do  we  find  the  total  gain  or  loss  nn  a  quantity  of  goods  when  the  cost 

price  and  selling  price  are  given  ?  (2) 
How  do  we  find  at  what  price  an  article  must  be  sold  so  as  to  gain  or  lose  a 

specified  percentage,  the  cost  price  being  given  ?  (8) 
4.  How  do  wy  find  the  rate  per  cent,  of  profit  or  loss  ?  (4) 

6.  How  do  we  find  the  cost  price  when  the  selling  price  and  the  gain  or  loss 

per  cent,  are  given  ?  (6) 
«.  What  Is  barter?  (6)  , 

7.  What  is  alligation  ?  (8) 

8.  Into  what  rales  is  alligation  subdivided?  (0) 

9.  What  is  alligation  medial?  (10) 

10.  What  is  alligation  alternate  ?  (11) 

11.  How  is  alligation  alternate  proved?  (13) 

12.  Give  the  different  rules  for  alligation  ?  (12, 14-16) 
18.  What  is  meant  by  the  exchange  of  currencies  ?  (IT) 
14  What  is  meant  by  the  currency  of  a  country?  (18) 

How  is  the  intrinsic  value  of  a  coin  determined  ?  (19) 
What  fixes  the  commercial  value  of  a  coin  ?  (20) 

How  do  you  account  for  the  fact  that  .the  |  is  of  different  values  in  the 
American  States?  (22^ 

18.  Give  the  value  of  the  pound  currency  in  Canada,  and  in  the  different  States. 

(22) 

19.  How  do  we  reduce  dolliurs  end  cents  to  old  Canadian  currency  or  to  any 

state  currency  ?  (!^)  / 
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^TntjntJt^''  "'^  ^«"»^1«»  C""-ency  or  any  state  currency  to  dollam 

/«&?.'  *(«2af' "^'^'  '^'*^-^'  «'«'^^.  P«m  AoWer.  endorser,  ana 
wJ7f*?  a  bill  accepted  f  (84) 

^menS/'ssr"""  ''^"^*°  "  ^^''"'^  -«iorsement  and  a  special  endorse- 
What  is  meant  by  protesting  a  bUI  ?  ^86  87^ 

!;tt'„r  Wr45r  """"'  "■•  '•"^■^'  •>"  •-• «»  co,n^.rcUl  par  of 

What  ia  the  course  of  Excbanire?  (48) 

fttntl^Srt'W^"^  ^^«  P-  0'  E-J'-?«  between  Canada  and 
%Ut  ''  *^^  -t-^"E.c^•,nge  between  Canada  and  Britain  reckon- 
w?**  !^  arbitration  of  Exchange  ?  (46) 


SECTION  X 


Th.,2.     5«5U.p„werof5;8,=8«8.8x8U.p„„rof8,*c. 

hv  iiJt     "T*^""  "^^'"^  ^'°S  multiplied  once  or  oftener 
by^.teelf,  produces  a^power,  is  calle'd  the  «o7rf  tW 

8  X  Jl"!!,"  "  «■"»»' »' «^  "»^  6  X  5  =  25,  8  ia  tko  root  of  81.  S..C  8  X  8  X 
m  ordS?  to  pJJd^Jcell!^'  '""'^  P^^^'  °^  «'  because  8  is  taken  4  times  as  factor 

waose  siaes  is  expressed  by  a  ffiveii  nurnhpT"  wiir\  """  •*' 


A 


im 


nrtoLxmos-. 


l%tot.1L 


6.  The  thitd  power  of  a  number  is  also  called  its  cube  ; 
because  if  the  length  of  one  side  of  a  cube  be  expressed  by 
a  given  number,  the  solid  contents  of  the  cube  will  be  ex- 
pressed by  the  third  power  of  that  number.     (See  Art.  64, 

Sec.  I.) 

6.  The  index  or  exponent  of  a  power  is  a  small  figure 
written  to  Xho  right,  indicating  how  often  the  root  has  to 
be  taken  as  factor  in  order  to  produce  the  given  power. 

Thofl  2>  =  2  =  2  =  First  power  of  8. 

2^  =  2x2  =4  =  Second  power  of  2. 

2»  =  2x2x2  =8  =  Third  power  of  2. 

2*  =  2x2x2x2        =16  =  Fourth  power  of  2. 
2"  =  2x2x2x2x2  =  82  =  Fifth  power  ot  2. 
So  also  8'  means  the  seventh  power  of  8;  L  e.,  a  number  produced  by 
taking  8  seven  times  as  factor,  dec. 

7  (6  +  8)'  means  that  the  sum  of  6  and  8  is  ^  be  squared  as  one  number, 
and  is  a  very  dlflferent  thing  fVom  6»  +  S',  which  means  the  sum  of  the  squares 

of  5  and  8. 

Thu8(6  +  8)9  =  18«=169,while6'  +  8a=26+64  =  a>. 

TTiwefore  (6  +  8)«  =  26  +  80  +  64  =  Ist  part  squared,  pkt»  twice  product 
qf  Ut  part  by  md  part,  plus  2nd  part  aquared. 

8.  The  process  of  finding  a  power  of  a  given  number 
by  multiplying  it  into  itself  is  called  In volutioft. 

9.  To  involve  a  number  to  any  required  power: — 

RULK. 

Take  tfie  given  number  as  factor  as  many  times  as  there  are  unit* 
in  the  index  of  the  required  pmoer  and  find  the  continued  product  of 

these  factors.  ■  ,  .  ,  .      ,    ,  . 

Note.— jFVac/!»«m«  are  involved  hy  multiplying  both  numerators 
and  denominators  as  above,  and  mixed  numbers  should  be  reduced  to 
fractions  before  applying  the  rule. 

Example  1.— What  is  the  fifth  power  of  7  ? 

OPBBATION. 

Here  the  index  of  the  required  power  is  6,  and  hence  the  given  numb«r  7 
mnat  be  taken  S  times  as  factor. 

7x7x7x7xT:i:  1680T  Ana. 

Example  2.— What  is  the  third  power  of  f  ? 
Ans.  (f  )9  =  t  X  t  X  t  =  --  ^^ 
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EXEBCISE  134. 


1.  Find  the  fifth  power  of  8. 

2.  Required  the  tenth  power  of  20. 
8.  Required  the  sixth  power  of  105. 

4.  Find  the  seventh  power  of  f . 

5.  Find  the  fifth  power  of  |. 

•w  B«quir«d  th»  third  powsr  of  11|. 


Ans.  24S. 

Ans.  10240000000000. 


Ans.  ^Wv' 
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JO.  Let  it  be  required  to  find  the  product  of  4'  by  A\ 
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4»-4x4^x4^a„d4«=4.4.    Therefore 4' x4«=(4x4x4)x(4x4)=4x4x4x4k4 

TnnU-^^^^/^*"  T  ""'*'"^  P^^^'«  «^  *^«  same  number  are 
multiplied  together  by  adding  their  indices  or  exponents. 

Thus,  «•  X  6«  X  6»  =:6»  +  •  +  »=6»« 

11.  Let  it  be  required  to  divide  3»  by  3«. 

8»=8x8xSx8x8and8»=8x8 
Therefore,8.^-8;^8jl3x^x8><8^g^g^g^^,^^^_, 

nnw^ff^i,*''  ^''''^^  """^  P°^«^  «^  a  °"«i^er  by  another 
power  of  the  same  number,  we  subtract  the  index  of  the 
divisor  from  the  index  of  the  dividend. 

Thus,  7»-^7»=:7«-»=7» 

8M^.=8''-«=8%&c.,&c. 
12,  Let  it  be  required  to  find  the  third  power  of  7«. 
(7«)»=7«x7«x7«=7x7x7x7x7x7=7«=7«x». 

Hence  to  find  any  required  power  of  a  eiven  nower  w. 

Thus,  (2«).=2«  X  .=2";  (8»)r=8.x  r=:8x.,  &c,  fta 

Exercise  185. 

1.  Multiply  together  4«  4*.  4«,  and  4'  .i       ^  m 

2.  Divide  18' '  by  13*               '            "  '^««-  *    • 
8.  Find  the  fifth  powei^  of  S^.  ^''''  l^l' 

4.  Find  the  value  of  |(7*  x  1^)^(1*  x  7«U«  ^'"'  ?i«* 

5.  Find  the  value  of  %-^  x  S^x  Jn  .^^^^(ga  ,  5,  ,  g.  ,f  ^y^"' 

EVOLUTION. 

rJ'%'  ^T''^'^^^^^^  ^s  the  process  of  finding  any  required 
root  of  a  given  power.  4"*»o« 

flnd?row7r^o?a"„*J^\lVb^'mS^^^  S/'^^Jn*"  *«'»«''«''  '""^  *« 

the  root  of  a  tKwer  hv  rP«n^«TnJ  .?'^!^  *'  into  Usolf ;  the  former,  how  to  find 

and  roots  ar^  toSat^li/Sti"^     i"„':„S-^?-''*^^^^^    ''  *?"«^?  ^'^^^  P^^e" 
IS  k  root  of  the  former.  "  *^""  aumOci  w  a  py  wcr  01  aaotner  tiie  latter 

twj^mithoda  °^  ^^  *  ^^^^^^  ^^  ^  indicated  by  either  of 
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SQUARE  BOOT. 
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Ist.  By  using  |/,  called  the  radical  sign  (Lat.  radix, 
a  root).  ' 

2nd.  By  using  a  fractional  index  having  unity  for  its 
numerator,  and  the  number  expressing  the  degree  of  the 
root  for  denominator. 

Thus,  The  square  root  of  7  is  expressed  either  by  V  T  or  by  7f 

The  cube  root  of  6  is  "  •»         V^orbyej. 

The  seventh  root  of  2  is      «  "         \/ 2  or  by  2f 

tiona?aid5n«tee'iS?  *"  *''  '"^'"''  "^'^^  "«  denominate;  of  the  frac 

iinch^J^  th«*/J™w  ""^l^  ^]^^^rator  greater  than  one  is  sometimes  used ;  in 

be  tokST        <'*'*^»*««^^  <ie»ot«8  the  root,  and  the  numerator  the  power  to 

cube'^of  2"***°^  ®^*^*'  *^®  *"^'*®  ™°*  °^  *^®  "^"^'^  **'  ^  °'  *^®  ^°"e  0'  t^» 

Latirword'J.aito^'  a^roVt"^^*'^  ^°"^  °^  *^'  *'**"'  '''  *^*  *^*^  ^«**«'  «'  *^* 

Exercise  186. 
1.  Express  the  square  root  of  17  and  the  cube  root  of  11. 

Am.  ^/VJ  or  17^  and  Vu  or  11^ 


2.  Express  the  fifth  root  of  4. 
8.  Express  the  fourth  root  of  6^ 
4.  Express  the  sixth  root  of  7* 


Ana.  V4  or  4' 
Am.  Vb*  or  6* 
Am.  V7*^or  7»=7* 


5.  Express  the  third  power  of  the  fifth  root  of  1.       Am.  (V2)»  or  2* 

6.  Express  the  eleventh  power  of  the  tenth  root  of  161. 

Am.  CVl61)^i  or  161^ 

16.  Let  it  be  required  to  extract  the  fifth  root  of  8". 

The  fifth  root  of  8"  is  expressed  either  by  Vs",  or  by  ay. 
Taking  the  latter  mode,  we  have  8'*»*=8»=8^»-*-» 

Hence,  to  extract  any  root  of  a  given  power  of  a  number, 
we  divide  the  index  of  the  power  by  the  index  of  the  root! 

Thus,  The  seventh  root  of  2»*  is  2^  *-i-T=2* 

The  fourth  root  of  2^ »  is  2»  ?-H=2».  Ac.,  Sr^ 


EXTRACTION  OF  THE  SQUARE  ROOT. 

iw,  Av  vj-tiauL  fcxxc  jsquaru  rooii  oi  a  namoef,  is  to  find 
•  a  number  which,  being  multiplied  once  by  itself,  will  pro- 
duce the  given  number. 
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f,  root;  auta  ,he%ZZt  fiZT^^ '^  "^f^  '""'  /»<  •» 
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the  next  diVidondr  """  ^'*°^  "^^^  "^«  "«^t  period,  '&,  ^id™  has '.^^^^  ^ 
^.„.^.^?".  doubling  the  Dart  nf^.  ......      .     .  ^'^"^  g«t  S802  for 
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nriAHATTON  AVO  BBA80K 

17.  We  may  con8i«1er  ev«<ry  number  as  oonttiatintf  of  Its  <«fM,  pins  Its  'wiUa; 
that  li,  if  tbe  urns  be  rfprebcotf d  by  the  ktter  u  auU  the  unlut  by  the  letter  b. 

Number  =  a  +  b; 

number  equared  =  (a  +  6)'  =  a«  +  2flB  +  6«. 

Hence  the  square  of  a  number  is  equal  to  the  square  of 
the  tens,  plus  twice  the  product  of  the  tens  by  the  units, 
plus  the  square  of  the  units. 

Thus.  69  =  60  +  9 

And  («»)»  =  (80  +  9)«  =  (CO)"  +  2  +  C0x9,f9"  =  8600  +  1080  +  81  =  4761. 

18.  Let  it  now'be  required  to  extract  the  square  root  of  4761. 

I.  It  18  evlde|it  that  the  square  of  a  number  consiHtinfr  of  a  slnirle  dl^t  can 
n«ver oontuin  more  thau  t|V'u  di.  its  or  I'  88  than  one ;  conversely  the  sauare  root 
of  a  number  of  one  or  two  digits  must  be  a  number  oi  one  difrlt.  A^ain  the 
square  of  a  number  consisting  of  two  diuit^  can  never  contain  more  ihan  four  or 
less  than  tbiee  digits:  conversely  the  square  root  of  s  number  of  three  or  four 
digits  must  be  a  number  consisting  of  two  d  gits.  (Similarly,  the  square  of  a 
number  consisting  of  three  digits  can  contain  neither  more  than  six  nor  less 
than  five  digits,  and  coi^versely,  the  square  root  of  a  number  consisting  of  five 
or  six  digits,  must  be  a  numbt-r  of  three  digits,  &c. ;  that  is,  one  digit  in  the  root 
Is  equivalent  to  two  dijcits  in  the  square,  or  conversely,  two  digits  in  the  square 
are  equivalent  to  one  digit  in  the  rout. 

Hen^e,  if  we  divide  the  given  number  Into  pcfriods  of  two  figures 
each  beginning  at  the  decimal  point,  the  number  of  periods  will  in- 
dicate the  number  of  digits  in  the  root. 

II.  Taking  the  number  4761,  we  divide  it  Into  periods,  thus,  47C1,  and  since 
there  are  two  poiiods  in  the  sqm  rb  ther'fKmnst  be,  two  digits  in  the  r>  ot.  We 
thus  learn  that  4761  is  the  square  of  a  certain  number  of  tens,  plus  a  certain 
number  of  units.  Now  it  is  manifest  thiit  the  cauure  of  the  tens  can  only  be 
found  in  the  second  period,  47,  since  tens  souaren  can  give  no  digit  of  a  lower 
order  than  hundreds.  Also,  that  no  part  of  tlie  square  of  the  uiiit«  ciin  be  found 
in  the  second  period,  47,  ainuu  ouy  single  unit  squared  can  give  no  digit  of  a 
higher  order  than  tens. 

Therefore  the  square  of  the  units  ia  found  only  in  thie  first  or 
lowest  period,  the  square  of  the  tens  only  in  the  second  period,  the 
square  of  the  hundreds  only  in  the  third  period,  &c. 

OPKBATIOK. 

4761(69  =  square  root 

86    =  highest  square  in  2nd  period. 

6  tens  X  2  =  12  tens  •«■  9  unlts=:129)  1161  =  rematt)der  which  contains,  Ist, 

twice   product  of  tens  by 
units,  2ud,  the  square  m 
the  units 
1161  s=  twice  6  tens  X  «  + 9». 

HT.  In  extracting  the  sqaare  root  of  this  number,  we  look  first  for  the  digit 
occupying  the  place  of  tens  in  the  root.  We  know  (IT.)  that  the  sqiiave  ol  tew 
is  contained  in  the  second  period,  47,  .-'nd  the  bigh'^st  square  contained  in  4t 
lUMttl  be  tile  square  of  ibe  iiigiiei<l  digit  ilmi  can  i'lossii  ly  etanii  iu  vu*<  f'liiCi  iS 
tens  in  the  root.  But  the  highest  square  in  47  is  86.  the  i^nare  root  of  vviiici 
to  6.  Placing  86  under  the  47,  6  in  the  root,  we  subtract  aB<)  bring  down  iht 
next  period,  81,  ud  tbus  get  a  total  remainder  of  1161.    Now  (Art.  17)  tb« 


/ 


(Vsor.  X 


en4,  pins  its 'un«<; 
.a  by  the  letter  b. 


the  square  of 
by  the  units, 

■  1080  +  81  =  4761. 

root  of  4761. 

r  8  siniile  dl^t  oan 
elv  the  sail  art*  root 
I  6\g\t.  Af.9m  the 
I  more  than  fonr  or 
i»»r  of  three  or  four 
y,  the  square  of  a 
I  than  six  nor  less 
r  conFisting  of  five 
neditfii  in  the  root 
Ligiu  lo  the  square 

Is  of  two  figures 
'  periods  will  in- 

U1B,  4701.  and  since 
i  in  the  r<  «t.  We 
tens,  plus  a  certaia 
e  tens  con  only  be 
no  (ii^it  of  a  lower 
units  run  t>»  found 
give  no  digit  of  a 

y  in  th^  first  or 
coud  period,  the 


•ot. 

ire  in  2nd  period. 

trhich  contains,  Ist, 
roduct  of  tens  by 
id,  the  square  of 

i  X  «  +  »».  . 

*  flret  for  the  digit 

the  square  ot  tent 

re  c<)ntain<>d  In  47 

nil  lit  iu«<  f'iiii't  iS 

nape  root  flf  wWdi 
B<?  brioff  down  ih« 
Kvw  (^kr^:  %%)  the 


lMf.J 


^VAUE  BOOT. 


whole  noiober  ittn  Mn^.*     #  v  ^ 

IV.  Since  we  are  n.i»  .    w.  ^®  **"*  '«^f  »  trial 

nn its.  anri  we  have  si^nlu  f^  °"  P"''  "'  t'^'ce  thrSrm,„f  *'';'*•  i'^**  ""'Kht  hand 

^  OPBBATIOW. 

i2744iK867  * 
«6)874 

707)4949 
4949 

hundreds  oan  be  fonnrt /mi„  i  *lt®^  thousands,  we  hbb  ti,«*tu      ^^""sands  or 
Wiled  in  the  left  hZ?n«HL*']  ^^^^^^  ^a^d  peilod     tK  k.*^^'"  l*'"*™  o^  the 

19.  To  extract  the  sqaare  K>ot  of  a  decimal- 

I  r    J  RtTLB. 

i  ^^JuuniaceH  may  he  e,en,    "  -''"'■^'  '«  -f'^''  ^/W  ?Aa  ««;;ii^  ^j 


•& 


BQUAKi:  BOOT. 


[Bsov.  X, 


Aim! 


n^^Hng  that  the  numb^  '■/  ^dmal  places  .n  the  root  mil  be  e^ 
to  th  number  of  period*  in  the  »(/Mare.  . 

EXKBCISK  187. 

I,  Extract  the  square  root  •■^96864.  "j^.    2^ 

2    Extract  the  square  root  o^    0676  ^^^ 

I  Sat  t  :Sr  JCol  o1  Sf  r  to  «.  aed..  plac^.  ^.^^^^^ 
6.  Extract  the  square  root  of  -6,  true  to  six  decimal  plaoe^  ^^^^^ 

6.  Extract  the  square  root  of  J^^J^}^©'         oq^   An>^isUim9. 
1.  Extract  the  square  root  of  W922W^^^^^^  ui»w 

a  Extract  the  square  root  of  0-00000128^1.  -«»«• 

20.  To  extract  the  square  root  of  a  fraction— 

T   7f  hi^  mixed  numbers  to  improper  fractione,  ar^  compound 
aJeJ^^^^Zf^t^Zple  onesTSti  resulting  fract.0.  to  U. 

St!?;;/ r/^^1  l':jirree^nU^^^^  by  Art,  5, 
See.  IV.,  and  then  extract  the  root  of  *n  Art.  l». 
ExAMPLX  1.— Extract  the  square  root  of  2^. 

OPERATION. 

V9 

.In*.  2i=|  and  Vf =— -=t=H. 

V* 

ExAJiPLK  2.— Extract  the  square  root  of  3f 

0PBRATI0|r. 

8f =V  =3-42857142  and  V3-42867ir^:  :'«S51«. 


48) 

m 

fios: 

605- 
6051 


EXi 

two  pit 


1.  Extra 

2.  Extra 
8.  Extra 
4.  Extra 
6.  Extra 


Exercise  188. 


Ana.  4. 
Ana.  -ff. 


1.  Find  the  square  root  of  'l. 

2.  Find  the  square  root  of  ttt* 
S,  Find  the  square  root  of  6|. 

\"  d  tbe  aquare  root  of  ttk- 
I-     »L;d  <  vi  square  root  of  laf.  <•  «okiq.im 

li    Let  it  l^"  .^quired  to  extract  the  square  root  of  63613  423 


Am.  2-267786. 
Ans.  -63509. 


22. 

sequent] 
ayle,  li 
Tiffhi  an 


J_-      O  .A  Q  0^1  ft 


A«Tt.i0^j  APPLICATION  OF  8QUAM!  EOOT. 


oriBAnoN. 
«i6i8i286(98«lB6  + 


SO^ 


48)98& 
169 


ExPtAif  ATiow.-    v    point  off  Into  D«riod«  of 
Male      Then   tf,«  highest  sqn  .r.>  in  «  the  Ant 


4M)4818 
41gl 

6061)199  4i 
6081 

605■2^)4^«180 
mflfl4_ 

£ji6M4 
■48M98 


r>/J^il?'^fl;l     *"  *'*•'  «  *»J  ^'^n«l«|f  down  tte  d!^ 
period,  8ft,  we  g«t  285  for  tho  invlrtend      n!2 

tSf  7"lJ  til''"**""'  '°"»"P|y«'^  (fSSS  ln°m  nd 


OrUATIOV. 

4T8i8»a(9189W.  ^«* 

ii)ra 

41 

'  498)8918 

80« 

4889)11889 
88<4 

4884'9)8999'00 
8894M 


4868-79)4O4070O' 
8WBT44 

6B-6WT 
ExKBOISt  idd. 

4  ixJSS  tJ®  **"*'*  "^^  of  42J4-10128  yS«m 
t:  Ft*^  S^  '^'^  '^^  ""^  888888-888  Liam 
6.  Extract  the  square  root  of  248664e^69  duodenarif 


Am.  2626. 
-^IfM.  4344. 
Ana.  43-412. 
Ant.  888*88. 
^n«.  54878. 


I 


-4PPLICATI0N  Oi*^SQUARE  ROOT. 


I  sea?i!!;lwi"*''^^^'^  *  ^S?®  ^*^*^&  *l^ee  sides,  and  con^ 
I  sequently  three  ansrles.     Whfin  nn«  °<?  ♦!, »__ 


-t  of  «S518«I ^l^-^^tX  ;,P^™»  »f  »  ^^--,  the  t::«.|.e  is  oalli  ^..         [ 


triangl 


m 


i^^LIOATlON  OF  SQUABS  BOOf. 


tSwmX 


23.  In  a  rigbt  angled  triangle  the  side  opposiie  the  right 
angle  is  called  the  hypothenuse^  and  the  sides  containing 
the  ri|fht  angle,  are  called  the  base  and  the  perpendicular* 

24.  It  is  shown  by  elementarj  geometry  that  the  square 
described  on  the  hypothenuse  of  a  right  angled  triangle  is 
equal  to  the  sum  of  the  squares  described  on  the  other  two 
sides. 

Or  If  A  be  the  hypothennne,  b  the  base,  and  p  the  perpendiool«r ;  then 
A>  =:  b*  +J?*,  and  henoe 
A  =  V&'  +  J>' 

p  aeVAa  —  ji 

Thai  it'^to/ind  the  hypothenuse  of  a  right  angled  triangle  wheri 
the  other  eidee  are  given  %De  add  the  nquare  of  the  base  to  th^  square 
of  the  perpendicular  and  extract  the  square  root  of  the  sum. 

To  find  tlte  length  of  the  base  we  subtract  the  square  of  the  per- 
pendicular from  the  square  of  the  hypothenuse  and  extract  the  square 
root^  the  remainder. 

lofind  the  length  of  the  perpendicular  we  subtract  the^quare  of 
the  base  from  the  square  of  the  hypothenuse  and  extract  the  square 
root  of  the  remainder, 

25.  The  following  principles  are  also  established  by 
geometry  :— 

Circles  are  to  each  other  as  the  squares  of  their  diameters. 

If  the  diameter  of  a  circle  be  mtdtiplied  by  8' 1416,  the  product  is 
the  circumference. 

If  the  square  of  half  the  diameter  of  a  circle  be  multiplied  by 
8*1416,  the  product  is  the  area. 

If  the  square  root  of  half  the  square  of  the  diameter  of  a  circle  be 
extracted,  it  is  the  side  of  an  inscribed  square. 

If  the  area  of  a  circle  be  divided  by  8*1416,  the  quotient  ik  the 
square  of  half  the  diameter. 

Example  1. — If  the  hypothenuse  of  a  right  angled  triangle  is  12 
•feet  long  and  the  base  10  feet,  how  long  is  the  perpendicular  f 

OPZRAimir. 

12«  =  B4 
10«  =  100 

difference  =s  44  and  ^44  =  6-68821  Ane. 

l;xAi(i>LK.^  2.— If  tKe  foot  of  a  ladder  be  placed  20  feet  from  the 
ride  of  a  house,  how  long  tav^t  it  be' in  order  to  reach  to  the  top  of 
the  house,  the  latter  being  4.6  feet  hi|^  f 


Am.  It-ao.]         APmCATION  OF  SQUAlkE  BOOT. 


307 


onRATioy. 


»  

■nm=8M«andv^M«=80l5.  ^n#. 
1    a  ,  ExKRCtSB  140. 

4.  A  man  has  a  ladder  86  feet  lono-  -»„•  u '**L  ^^'^^  *°-  '«  ^''^  ^de. 
of  a  ditch  20  feet  tide  eSv^^k'^M?  P"'  ^°  '^«  «"«'de 

^      Required  the  height  of  the  w^n^  "^^^^  *^^  ^P  9^  t^e  waU. 

C.  A  ladder  40  feet  lonir  ta  olLId  ^^oS  -♦  „  ^'**-  2y938. 
just  reaches  the  top ;  It  is  then  ^^  *  ''*"  l^  ^""^  ^^'^^  *»<» 
of  another  wall  26  fee  ht?  V^  9"^  l^<*  ^ouchesthe  top 
street.  ®®*  '^^    Required  the  breadth  of  the 

6.  If  the  area  of  a  circle  bp  Trnn  — j    u  '^''^-  22-622  yda 

be  in  the  side  o^f  itq^^^rcS  Z  ^u^ti^t  ""'  ^'^^^ 

^  A  cer^n  general  has  an  army  of  141376  «,««  n^"**  '^''*^^^' 
be  place  in  i^nk  and  file  toirm  ?i!eSo'"a  squa^rl  ?'"''  "^"^ 

8.  tThat  is  the  distance  through  the  opposite  come,  oft  squl^ 

9.  The  distance  between  the  lower  pt,,?-  nf  ♦       ^'",-  ^'^^^^^  f'^et. 

different  sides  of  a  roof  Tsl  I J  ""^'T^  l^"*^  ^^ft*"^.  i"  tbe 
above  the  foot  of  ?h?raftL  L  f  9  i-  ♦'^  the  height  of  the  ridge 
a  rafter  f  "*"®"  ^  ^^  *««*•     What  is  the  leng.h  of 

10.  What  is  the  distance  measured  thrmmK  ♦»..  *  •^"*-  ^^  ^®et 
one  corner  to  its  ODDSnnrnTTK^®^''*''®  **^«  «"be  from 
yard,  on  a  side?     ^^  °™®''  '^®  ^"*>e  being  3  feet,  or  1 

n.  If  an  iron  wire  X  inch  in  H,-om«*«      -i.  .  ^'**-  ^'196  feet. 

pounds,  what  ^ei^Xh^TZs^T^  *  ^''^'''  °^  ^^^ 
diameter?  ^      ^  sustamed  by  a  wire  an  inch  in 

12.  What  length  of  rone  must  Ha  ««^  ♦  i.  ,  -^"*-  ^^^^^  lbs. 
,^  ^he  may  feed  ove?an  "cre^  ^^^  *«  *  ^°'^:«  ^^f^  in  order  that 
i«  Vnnr  m;«    A    «  V,'*"^**'!:®-    .  Am.  7-136 +perche8. 


13.  Four  men'T  b''c**"d  °»^Li,*  -      •  ^    '^'**-  '^'i^e+perohes.' 

which  wis  4Veet:^he;^"?A?.f2^il*«.?f'  t^e  dia„Ser  of 

«t.  and  that  each  minThoufd"  wfuTl^il^^^'^  ««  bis  share 


first,  and  that  each  mftnThn^ur"  -"^.f"""^"  gnna  oiihis  share 

won.  Off  mU-.^^  rwS-d.^n-jr-gS^i?  -' '-' 
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CUBE  ROOT?. 


[SZOT.  X. 


Then  the  whole  stone  •.  part  remaining  ::  square  of  diameter  of  whole 
,on.^uare^of.amet.^^^^^^^ 

taken  his  portion.  ^  ^^^^^  ^^^^  ^^^^  ^^^^^^^^  ^^  3,,  ^^  ^,,„  .^ 

his  portion.  4_8.464=-586  ft. =6-482  inches. 

Hence  A  taK(  ^"g -464- 2828  =686  ft.=7 682  Inches. 

O      •♦  2-828-2       =-828  ft. =9-986  inches. 

D     "  remaining  2  ft.  =             24  inches. 


f  CUBE  ROOT. 

26  To  extract  the  cube  root  of  a  number  is  to  find  a 
number  which  taken  three  times  as  factor  will  produce  the 
given  number— 

°  RULE. 

/.  Point  off  the  number  into  periods  of  three  figures  each  begins 

''%''MJo::ti^^:f'cube  contained  in  tJ.  lef.  hand  period  ar^ 
plJeitsTotto  the  right  of  the  number,  in  the  place  occupied  by  the 

^^1S'  iUtilTA;  cube  of  the  digU  put  in  the  root  fr^J^J^ 
handpeHod,  and  to  tJu  rekainder  bring  dmm  th^  next  period  to  the 

""'''} tMSj^tt-ate  of  the  part  of  the  root  already  found  by 

'''{^F^TSrlZiimes  the  trial  d^sar  t.  contained  in  tU  divi- 
dendandput  the  figure  thus  obtained  m  the  root. 

VL  Complete  the  trial  divisor  by  adding  to  it.  ,. 

Ist.  The  part  of  the  root  previously  found  x  the  last  digit 

put  in  the  root  x  30  and 
2nd.  The  square  of  the  last  digit  put  m  thi  root. 
VII.  Multiply  the  divisor  thus  completed  by  the  digit  last  put  m 
the  root;  mbtrlt  the  product  from  the  dividend,  and  to  the  remainder 
brina  down  tlie  next  period  for  a  new  dividend.  ,    j     j, 

Y^I  Again  multiply  tie  square  of  the  mrt  of  he  root  already 
found  bvZOO  for  a  J/trial  divisor,  find  what  dmtto  place  next 
r'^T^y...!  L  v  .«»,«;«/.  iM  dwisor  by  making  the  two  additions 
7o  "he  iMrrdi^isorde^scr'ibed  in  VI,  multiply,  mbtraet  and  bring  d<ywn 
VdireSin  VII,  and  continue  the  process  until  all  the  periods  are 
brought  down* 


$rd  has  taken  off 


fures  each  begin-' 


^W- 28-28.]  CUBE  BOOT. 

Example.— What  is  the  cube  root  of  429172982007? 


OPSBATIOir. 


Ist  trial  divisor  =  7»  x  300  = 
let  increment  =  7  x  6  x  80  = 
2nd       "  =  6'     =s 

1st  complete  divisor  — 

2nd  trial  divisor  =  T5»  x  800 
Ist  increment  =  75  x  4  x  80 
2nd       "         =  4a 


14700 

1050 

26 


429172982007 
848        « 

86172  =  Ist  dividend. 


30D 


|T548  Ans. 


16775       78875  =  product   of  comp.   div 
by  5. 


1687500 

9000 

16 


2nd  complete  diviaor  =    U9m6 


7297982  =  2nd  dividend. 


6786064  =  product  of  comp.  div. 


2nd       ♦»         =  88=5  » 


8rd  complete  divisor 


?=  170622669 


611868007  =  product  of  comp.  div. 

ccnSdirtKFhlSd'pSS^Mrfw^^^  tht  highest  cube  number 

fore  place  7  In  the  root  Snf  sSract^^  frmn  tt  a  ^  ?''^t'^J'^  ^^  ^-    W«  *!»««. 

divisor)  6  tJmes.  ^^''^^^^  ''""^  (making  due  aUowance  for  the  Increase  of  the 

Next  we  complete  the  divisor  by  adding  to  It 
lS77Kf„,        ^''^V^/^*•  =  ^^^'''"^,2nd,5»  =  25whIchgIvesu8 

7297  bring  down  thtZTpSmXll  '^  ^""^  '"  the  Remainder 

•  Number=a  +  6;  and 
Number  cubed  =  (a  +  J)»  =  a»  +  Sa'd + Sab^ + b» 

tenf'lVfhr'^-"^*  ^r^'^'i'  "'!"*'  ^  *«  ""be  of  the 
tens    p  us  three  tunes  the  product  of  the  tens  squared 

multjphed  by  the  units,  plus  three  times  the  productof 


Thus  69  =  <'604.fl^'  ss^ 
69»  =  (66+9i»  =  6fl 


=  60»  +  3x60»x9+8x60x9«+9» 


=  21600  +  97200  + 14580 + 729 


28i  Let  it  now  be 


:  828509, 

required 


to  extract  the  cube  root  of  328609, 


gio 


CUBS  BOOT. 


[fiiot,  X 


L  It  ta  msntfMt  th»t  the  enb«  of  •  Bingle  digit  mb  Mrw  eoBtoln  moro  thw 
tbree  dicito  or  less  than  one  digit,  and  hence  ttoe  cube  root  of  a  number  (1.  e, 
perfect  cube)  of  one,  two  or  threp  digits  nmst  be  h  number  of  one  digit  Again 
the  cube  of  a  number  consisting  of  two  digits  can  never  contalu  more  than  six 
nrlass  than  four  dlirits.  and  conversely  the  cube  roctof  a  perfect  cube  consisting 
S  four!flveorsliS3t«  mSbe  a  clumber  of  two  did}*  Similarly  the  cube 
root  of  a  perfect  cube  coneistlng  of  seven,  eight  or  nine  digits  mdst  be  a  number 
of  tbree  digits,  &0. 

Hence,  one  digit  in  the  root  is  equivalent  to  three  digits  in  the 
cube  and  conversely  three  digits  in  the  cube  are  equivalent  to  one 
digit'  in  the  root,  and  therefore  if  we  divide  the  given  number  into 
periods  of  three  digits  each,  beginning  at  the  decimal  point,  the  num- 
ber  of  periods  will  indicate  the  number  of  digits  in  the  root. 

II,  The  cube  of  the  units  can  be  found  only  In  the  period  Immedlfttely  to 
the  left  of  the  decimal  point,  since  any  unit  cubed  can  give  no  dig^t  of  a  higher 
order  than  hundreds.  Also  the  cube  of  the  tens  can  be  found  only  In  the  sec, 
ond  period  to  the  left  of  the  <ieclmal  point,  since  tens  cubed  can  give  no  digit 
of  a  higher  order  than  hundreds  of  thousands,  or  a  lower  order  than  thovsanaj. 
SimilMly  the  cube  of  the  hundieds  can  be  found  only  in  the  third  period  to  \ti9 
left  of  the  decimal  point,  &c. 

Hence,  counting  from  the  decimal  point  towards  the  left,  the  cube 
of  the  units  can  be  found  only  in  the  first  period,  the  cube  of  the  tens 
only  in  the  second  period;  the  cube  of  the  hundreds  only  io  the  third 
period,  &c. 

• 

III.  Taking  the  number  828609  we  divide  it  into  periods,  thus  828609,  and 
since  there  are  two  periods  in  the  cube  there  must  be  two  digits  in  thej-oot. 

*^  We  thus  learn  that  828609  is  the  cube  of 

OPBRATioif.       a  certain  number  of  tens,  phis  a  certain 
.     .  number  of  units.    We  first  then  look  for 

828509(69         the  digit  in  the  place  of  tens  in  the  root 
216  We  know  (II)  that  the  cube  of  the  tens 

^. —  is  contained  in  the  second  period  828,  and 

112609  the  highest  cube  contained  in  828  must 

evidently  be  the  cube  of  tlie  highest  dldt 
that  can'^occupy  the  place  of  tens  in  the 
root— which  digit  we  are  seeking.     The 
112509  "  highest  cube  contained  in  828  is  216,  of 

which  the  cube  root  is  6.  We  then  sub- 
tract 216  ttom  828  and^o  the  remainder  bring  down  609,  the  next  period,  which 
gives  u8  112509  for  a  new  dividend. 

IV  From  the  given  number  we  have  only  subtracted  216  (or  if  the  ciphers 
be  affixed,  216000)  the  remainder,  11250.;  therefore  consists  (Art  27)  of  three  times 
the  product  of  the  square  of  the  tens  by  the  unite,  plus  three  times  the  product 
of  the  tens  by  the  square  of  the  units,  plus  the  cube  of  the  units ;  that  is,  112609 
consists  of  (6  tens)"  x8x  a  certain  number  of  units +(6  tens)x8x  (that  number 
of  unit8)»+  (that  number  of  units)" ;  and  because  we  do  not  know  as  yet  what 
the  units'  figure  is.  we  use  (6  tens)'  x  8  for  a  trial  divisor. 

But  (6  tens)'  x  8  =  (60)a  x  3 = (6  x  lO)'  x  8  =  6^  x  lO^  x  8 = 6'  x  800 ;  or  in  other 
words,  any  number  of  tens  squared,  multiplied  by  8,  Is  equal  to  that  same  num- 
ber of  units  squared  and  multiplied  by  800.  Hence  we  obtain  the  constant  mul- 
tiplier 800. 

TT     «« n«    ._  J  .ivi.  «„1*l.>1«a/)  K«>  OflA  .A-ntkB  nm  lOfiOA       Tn  MtlcinS  hoW  ftfteil 

this  is  contained  in  112609  we  have  to  bear  in  mind  that  we  must  increase  tbs 
trial  divisor  by  the  two  additions  indicated  in  the  sixth  section  of  the  rnla. 
Making  aUowano*  for  thee«  additiona,  we  find  tha  nnita'  flfore  of  tfM  root  f9 


6>=86x  800=10800 

6x9=64x80=  1620 

9*=      81 

12601 


28-80.] 


OUBI  BOOT. 


yj. 


811 


9,  tbi  uniu^LuS*o?tK!I.P»y  **•  ^^'SOO  we  h.T«  obtained  u  «  M«i  ^i^      u 

29.  To  extract  the  cube  root  of  a  decimal- 

J-     .  RULE. 

perjdlZ^t^''^'''''^  'f  '^--«^.  in  ard^  to  maU  tJu  last 

t'^/^P^XAr^^^  r*.  %'«n%  at  the 

benng  tU  the  number  of  TciZ!  ^li^-'^T^^'  """"'''^^r^  remerr^ 
t}u  number  ofperiock  inth^^  ^''^"'  ***  ^^  ^<^^  «««  be  equal  to 


1.  What  is 

2.  Extract 

3.  Extract 

4.  What  is 
6.  What  is 
6.  Find  the 
1'  Find  the 
8.  Find  the 


EXKRCISK  141. 
the  cube  root  of  6271 2728817  <» 
the  cube  root  of  1963126 
the  cube  root  of  1076890626 
the  cube  root  of -697864103 » 
the^cube  root  of  102603-232* 

cube  root  of  179597069288' 
cube  root  of  48S -736626. 
cube  root  of  -636066. 


-iKt^n-'"""""^""""^'"^'"! 


Awt.  8973. 

Ans.  126. 

Ans.  1026. 

A718.  -887. 

Ans.  46  a. 

Ana.  66-42. 

Ana.  7-86. 

An9.  -86. 

nnmbAr  nr  a 


-Wuce  mtMi  numd0r< 
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i«^pro^  /iraetiona,  and  c<mp<mnd 


or 


%  if 
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CUBE  BOOT. 


[SaoT.  X, 


complex  fractiont  to  wmple  one»^  and  the  resulting  fraction  to  its  low- 
est terms. 

II.  Extract  the  cube  root  of  both  numerator  and  denominator 
separately,  if  they  have  exact  roots  ;  but  if  they  have  not  both  exact 
roots,  reduce  the  fraction  to  its  corresponding  decimal  by  Art.  66, 
Sect.  IV,  and  then  extract  the  root  as  in  Art.  29. 

EtAMPiiE  1.— What  ia  the  cube  root  of  8f  ? 


OPKRATJON. 
S 


EZAHPLI  2.- 


V8f  =  V¥  =  r^=l=n.-i«A 
-Extract  the  cube  root  of  IVi. 

OFBBATION. 


171=17126,  and  VW-126=2-677,  nearly. 

Exercise  142. 

1.  Extract  the  cube  root  of  ^.  Ans.  '4721. 

2.  Extract  the  cube  root  of  ^.  Ans.  'eeOQ. 
8.  Extract  tiie  cube  root  of  ^  of  2|.                                 Ans.    *941. 

4.  Extract  the  cube  root  of  28f .  Ans.  8-068. 

5.  Extract  the  cube  root  of  32^.  Ans.  8-198. 

31.  In  extracting  the  cube  root  of  a  number  in  any 
scale,  other  than  the  decimal,  we  proceed  in  the  same  man- 
ner, pointing  off  into  periods  of  three  figures  each,  finding 
a  trial  divisor  and  afterwards  completing  it  as  in  the  pre- 
ceding examples. 

NoTi.— In  all  scales  havinff  a  radix  higher  than  8,  the  constant  mnltipliers 
are  800  and  80 ;  bat  as  in  the  binary  and  temctry  scale  we  cannot  ase  a  digit  so 
high  as  8,  them  mnltipliers  become  respectively  1100  and  110  for  the  hi/narg 
ecale,  and  1000  and  100  for  the  ternary  scale. 

Example  8. — ^Extract  the  cube  root  of  618412-132  septenary. 

OPHBATIOH. 


618412182(66-04 
426 

6«=Blx  800=21800 

6x80=240x6=  1S60 

6*=      84 

164412 

28224 

162466 

66>=6804x800      =    2621500 

660«=680400x800  =252150000 

660x80  =  26100x4=      148400 

4*s             22 

1628182 
1628182000 

262828422 

1402-680821 

820-201346 


[BaoT.  X, 

etion  to  itt  low- 

\d  denominator 

not  both  exact 

\al  by  Art,  66, 


Abth  81-88.] 


AnB,  '4721. 

Ant.  '6609. 

Ans.  '941. 

Ans.  8*068. 

Am.  8-198. 

mber  in  any 
tie  same  man- 
each,  finding 
Eis  in  the  pre- 

Qstant  mTtltipliers 
onot  use  a  digit  so 
LO  for  the  binary 

2  septenary. 


1.  Express 
root. 
Extract 
Extract 
Extract 
places 
5.  Extract 
to  the 


CUBB  BOOT. 
EZKRCISB  143. 


313 


8. 
4. 


one  mUUon  in  the  senary  scale  and  then  extract  its  cube 


the  student  wi]  find  that  the  reMons^nr  tL  i  .P*i°  close) v  examinini?  It 
Identical  with  those  given  in  ArteTrlndU^T^^^  5**?««^  *^«  process  Ire 
80  are  etiU  uwd.  but  io  a  dSgulSj  foS  *  *^°***''*  multipliers  800  au4 

BULB. 

/.  Point  off  as  in  the  common  method, 
root,  and  also  in  col.  I.  on  the  UnoftZJZh       ^^*  •^'^?  ""f  *^^ 

(OT»  in  iJ  TT  Zfi  .1  ■  •''^™'  "***  '*«  product  to  the  first 

s:z,t^:t^LZtic:::TtjL'^it'r''''^'^' 

.tnmofcd.I.    Next  m^i^,,h.il.-f.      'H  "«'*'  "/  '*«  '*W 

<ffl  (J-  ™J  .T:,r7^'  ?";'  ?»  ™/<^«-  '*»«  mUime  the  oti^Mir^ 
I  p  J"""-^' "  *«  ""*«  ™»t  of  rsau-e,  true  to  two  deoimM 


814 


APPLIOATION  OF  THE  CUBE  BOOT. 


(,e>OKl 


Col.  I. 
lit  term  4 


orauTKHT. 

CoL  II. 
16x4    ss 

4800,  iBt  diviBor) 

6044x2    =s 


629200, 2bd  diviaor) 
588069x7  3= 


788U'600(42-T6-t'. 
64 

MSU 

10088 

4226600 

8766488 


64698700,  8d  dlvlMT) 
64801244x8  = 


460117000 
488409959 


ExPLAWATiow.— The  cnb«  root  of  the  greateit  cube  In  78  Is  4,  which  li 
placed  111  the  root  and  als»>  In  column  I,  then  multiplying  this  4  by  itself  Jfjvei 
us  16  which  is  the  Ist  term  in  column  II,  and  ajiafn  multlnlying  this  16  by< 
ffives  us  64,  the  number  which  we  are  to  subtract  from  the  first  period  78. 

Subtracting  and  bringing  down  the  next  period  814  we  get  14814  for  tbi 

next  dividend.  ^  .    .  ^  a        •       i  ¥  _i 

Now  adding  4,  the  figure  placed  in  the  root,  to  4  the  ist  term  in  col.  1.  glvei 
UB  8,  the  2nd  term  in  col.  I,  multiplying  this  8  by  ihe  4  L  e.,  the  figure  in  th» 
rootn  gives  us  82  which  we  add  t<»  the  Ut.  tei-m  of  col.  II,  and  fcfflx  two  » ipben 
We  thus  obtain  4800  the  second  term  of  col.  II,  which  is  our  trial  divisor. 

We  then  find  that  4800  goes  2  times  in  the  dividend.  Ihis  2  we  place  i 
the  root  and  also  to  the  right  of  the  sum  of  the  Istand  2ffd  tenns  of  col.  I.  1  i 
Ist  and  2nd  terms  of  col.  I,  added  together  make  12  and  the  2  of  the  root  alB« 
makes  122.  the  third  term  of  col.  I  Then  we  multiply  thU  122  by  2,  the  lu 
digit  put  in  the  root,  this  gives  us  244  which  we  add  to  4800,  the  second  ternn 
col.  II.  and  thus  obtain  6044,  the  8rd  term.  Lastly  this  third  term  multlplie 
by  2,  gives  us  the  number  to  subtract. 

MoiB.-For  examples  in  this  method  work  »ny  of  the  preceding  questioni 


▲Sfl^t 


6. 

Al 

Wl 

62 

lei 

mi 

6. 

Wh( 

81 

7. 

Foui 

dia 

as 

APPLICATION  OF  THE  CUBE  ROOT. 


33.  Prineiple*  Assumed,—!.  Spheres  are  to  one  another  as 
eubee  of  their  diameters. 

IL  Cubes  and  all  other  regular  solids  are  to  one  anotJier  as  tt 
cubes  of  their  like  dirriensions, 

EXEHCISK  144. 

1.  If  a  cannon  ball  3  inches  in  diameter  weighs  8  lbs.,  what  will 

the  weight  of  a  ball  of  the  same  metal  4  inches  in  diameter? 
^  3':43:  :  8lbs.  :^n«.=18Mlh 

2.  If  a  ball  3  inches  in  diameter  weighs  4  lbs.,  what  will  be  the  weig 

of  a  ball  that  is  6  inches  in  diameter  ?  Ans.  82  lb 

8   If  a  elobe  of  gold  one  inch  in  diameter  be  worth  $120,  what  is 


heigl 


4.  If  the  weight  of  a  well  proportioned  man,  6  feet  10  inches  in 
be  180  pounds,  what  must  have  been  the  weight  of  Goliath 
©{^th,  whQ  was  10  feet  ^  inches  in  height!      Ans.  10161 11 


NOTl 

Example 


EX 

34. 

or  a  mi 


JHesot 

£xtr, 

extract  ti 

factors  I 

Thus, 


1.  What 

2.  What 
'.  Extrac 

Ans.  $514|4.  Extrac 
>r  Extrac 


8. 


)0T. 


(Saoil 


I 

1814 

[)088 

226600 

766488 

60117000 

88409959 

)e  In  78  \»  4,  which  li 
g  this  4  by  itself  (rivet 
lUiulying  this  16  b;  I 
be  nrst  period  78. 
I  we  get  14814  for  tb 

ist  term  in  col.  I.  givn 

L  e.,  tlie  figure  in  tht 

,  and  fctBx  two  ( ipben 

our  trial  divlBor. 

id.    This  2  we  place  ii 

Pd  terms  of  col.  I.   Tin 

be  2  of  the  root  afiBse 

this  122  by  2,  the  lu 

SiiO,  the  second  term 

third  term  maltipH 


ROOT. 

I  oM  another  as  A 

one  anotJur  ae  A 


I  8  lbs.,  what  will 
hes  in  diameter? 
)s. :  u4n».=  18|^lh 
lat  will  be  the  wei^ 

Ana.  82 

rth  $120,  what  is 

Am.  151 

et  10  iocbes  in  hei^ 

weight  of  Goliath 

Atu.  1016111 


lb 


AMWLm^U] 


B00T8  OF  flIOH£B  OBDlBfl. 


815 


wK  to^«  r^r?J  '^y  ''^'^  '^^''  '~  «''«  ft.  long;  he 
JfftS  ?n^  .°on°/  ^®  *^«  '^  «"*>«»  ^»»08e  Aides  are  46  feet 
li  !k  '  f^J^^^.^^  ?®*'  ^"'^  20  feet     He  requires  tokDow  iS 

6.  What  is  the  «de  of  a  cube  which  will  contam  as  m^k  L^a  cSJ^ 

8  feet  3  inches  long,  3  feet  wide,  and  2  feet  7  inches  de^pV 

7.  Four  ladies  purchased  a  ball  of  exceeding  ISt*  ^lead^V^n'^IS 

diametor.    What  portion  of  the  diameterViS?  e^h  wind  off  Z 

as  to  share  off  the  thread  equally  ? 

Ans,  Ist  lady  must  wind  off  -27482  inches. 
2nd        "  "    .34468      " 

8rd         ♦♦  "     '49122      " 

4th         "  "  1 '88988      " 


EXTRACTION  OF  THE  ROOTS  OP  HIGHER  ORDERa 

34.  When  the  index  of  the  root  is  a  power  of  2  or  3 
or  a  multiple  of  any  power  of  2  by  any  pbwer  of  3—     ' 


BULK. 


ie  preceding  questio.        j^.^i^,  fj,^  g.^^  .^^  .^^^  .^^  prim^fact<^s 

Extract  the  root  denoted  by  om  of  these  faetwe,  then  of  thie  root 
%TcietlZd         '^^^''""'^^'^'''^  a^-ooi^eV/XAe^^i 


'^^'^  for'  Jh«  «Jh  V1i\  "J™^*  l}"  "^l?""  ^*  «'  *^«  square  root 
for  the  6th  root  extract  the  cube  root  of  the  souare  root 

'"  ^qSa^ror  *"''"''  "^^  ^'^'»'*'  i^tWrsq'^e  root  of  th« 
'**'  ?qua«?or'  ''*"*'*  "'^  ""^  "^^  «'  *''•  ««'"'«  «>otof  the 
£^  1^  loiu  '"4  ®**~*'*  **>«  s^J^we  «x>t  four  times. 


ExxRciss  146. 

1.  What  is  the  fourth  root  of  19987173376  ? 

2.  What  is  the  sixth  root  of  808916776  ? 

3.  Extract  the  ninth  root  of  40363607. 
Extract  the  ei^hteAnth  mnt  rtf  ^a^7AOf\Aen 

Mtract  the  twenty-seventh  root  of  134217728. 


Ana. 
Ana. 
Ana. 
Ana. 
An$, 


876. 

26. 

7. 

3. 

2» 


--^ 
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tOGARITHMS. 
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LOGARITHMS. 

36.  The  Logarithm  of  a  numher  is  the  index  of  the 
power  to  which  it  is  necessary  to  raise  a  given  root  oil 
base,  in  order  to  produce  the  given  number.  I 

36.  The  Base  of  a  system  of  logarithms  is  the  fxeii 
number  to  which  all  the  logarithms  of  that  system  belongi 
as  indices. 

Thus  10»  =  1000 ;  here  8  Is  called  the  logftrlthm  of  1000,  to  the  baae  10. 
Bo  also  2»  =82;  here  6  Is  called  th    logarithm  of  82,  to  the  base  2,  «kc.,  hi 

37.  A  System  of  Logarithms  is  a  collection  of  tU 
logarithms  of  a  series  of  numbers  corresponding  to  tt^ 
same  base. 

Any  number  whatever  may  be  taken  as  the  base  of  the  system ;  but  it i 
obvious  that  some  numbers  are  much  more  convenient  than  fibers. 

38.  Two  systems  of  logarithms  have  been  constructe 
and  tables  calculated  with  great  care.     They  are — 
1st.  The  Common  System  or  Briggean  System,  whoa 

•base  is  10. 
2nd.  Napierian  System,  whose  base  is  2*71828. 

The  Napierian  System  was  invented  by  Baron  Napier,  and  the  peculiar  1 
2'71828,  was  adopted  chiefly  because  the  lognrithms  having  that  base  are  m 
simply  expressed  and  more  easily  calculated  hin  any  other.    It  has  hence  m 
called  the  Natural  System  of  Logarithms,     ihebe  Logarithms  were  also  fo^ 
merly  called  ffyperhoUc  logarithms,  ftom  certain  relations  found  to  exist  b 
tween  them  and  the  asymptotic  spaces  of  the  hyperbola,  and  which  we 
erroneously  believed  to  be  peculiar  to  them.  ^  .  ^     •«_. 

The  Common  System  was  shortly  afterwards  invented  by  Brlgm 
adopted  by  Baron  Napier,  and  is  the  system  now  universally  employed  for 
purposes  of  calculation. 

39.  The  Characteristic  of  a  logarithm  is  the  part  wbi 
stands  to  the  left  of  the  decimal  point. 

40.  The  Mantissa  (handful)  is  that  part  of  the  lo, 
rithm  which  stands  to  the  right  of  the  decimal  point. 

41.  Sinco  10  is  the  base  of  the  common  system 
logarithms  and  at  the  same  time  the  radix  of  our  systei 
of  notation,  we  have — 


100000 

10000 

1000 

100 

10 

.  1 


10» 
10* 
10» 
10» 
10» 
10" 


•1  =  10- 

•01  =  10-' 

•001  =  10-' 

rooo;  =  10-* 


whence 
whence 
whence 
whence 
whence 
whence 
whence 
whence 
whence 
whence 


log. 
log. 
log. 
log. 
log. 
log. 
log. 
log. 
log. 
log. 


100000 

10000 

1000 

100 

10 

1 


=  6 

=  4 

=  8 

=  2 

=  1 

=  0 

=  -1 

•01        =  -2 

•001      =  -8 

•0001    =  -4 
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.1,0  the  bgarithm  of  anv  number  botWion'lo  an/ l^of-^'l"'" "  ^«<"""" '  »« 
md  less  than  2;  1  e.,  will  be  1  and  rf  Ktion  or  *  <??.*^"i  ^^  ^^V^^^""  t^»n  1 
Ithm  of  any  number  between  100  ax,d  S'S  be  2  SrdJclmaS' A«'^'  '"^• 

Hence,  the  characteristic  of  anv  numb«r  r^^*'.-  • 
igits  to  the  left  of  the  decimal  poL^t  ?sTo8itive  an^'°'"^ 
encally  one  less  than  the  numbe^rTf  sXS  ""^  °"' 

\fm§lpf^ront^^^^^^^^  -/  «78-26  it  1«  2 ;  Of  ^1842*6789  ,t  la  8 ; 

■4^'f<^lVRlrZ^^^^^^  every  number  be- 

-1,  plus  some  decimal :  the  loMrithn!^^  *"  "■• '  V^*^  **'  *'  ^11  bo  equal 
111  be  leaa  than  -1  and%ater  tC^-2-  or'Tn'"?.?"'"''"'".''^*^**"  -1  «n^  o/ 
ime  decimal;  so  also  thelosarlthm  of  ««:,^  '  '"  ?*^®J"  ^"'"''^  will  be  -2  »/«« 
i-Bphis  some  decimal^  Af^io  '^  '''^^^'  ''«*^««'»  01  and  •QOl^SS 

Hence,  the  characteristic  of  the  Warithm  nf  a  ^^  •     i 

»!le9ii68«  to  4,  AoTaT^  charMterUUc  of  tb.  loprithm  of 

to  (A.-,  uTZ£2^t/jlif^r    '""  ''r'W  positive.     To 

EX£ACISB  146. 

E!  ■"  *'  <=•»»«««««  of  the  logarithms  of  the  followmg 
MS,  9126-4,  81234-667,  9la678-96124«67,  23-912842. 
W,  -002184,  -000000698,  -8126714,  -OOOO^wllsi.*;  "'  "^  '' 
MUnil,  lllllM,,  1000000000,  ■OO00Sbo^,E,\'i2^8^  '^ 

.Since  common  logarithms  awlndfrpi  to  ?Lk™  to®,*".*^^^  ""^  t^«  dividend, 
30  and  successlvell  dlVidii^lt%^^^^  ^^«  the  numbed 

Numbers.  ♦■        ' 

47280  I-ogftrithms. 

4728  =  4'67467T 

472-8  =  8-674677 

47-28  =  2-674677 

4-728        """' =  i-674G7T 

•S     .=1-674677 

"*^^'*    =2-674677 

^™» =8««n 


di8 


LOOABITHICS. 
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Her*  w«  hvTB  itmplj  Mrfbrmsd  tbe  «iim»  op«nt1oii  hj  two  different  ntf th- 
oda,  lat  dividing  tb«  nvmhtrt  by  10,  and  2nd,  ft-om  tb«  logariihmt  ourrMpood* 
ing  to  th«  numben,  subtntotlDg  1,  tbe  logaiitbm  of  10. 

From  this  illustration  it  is  evident  that,— 
Isl.  The  characteristic  of  the  logarithm  of  a  number  is 
dependent  wholly  upon  the  position  of  the  decimal  point 
in  that  number,  and  is  not  at  all  affected  by  the  sequence 
of  the  digits  that  compose  that  number ;  and 

2nd.  The  Mantissa  or  decimal  part  of  the  logarithm  of 
a  number  is  dependent  wholly  upon  the  sequence  of  the 
digits  that  compose  that  number,  and  it  is  not  at  all  affect- 
ed by  the  position  of  the  decimal  point. 

KoTC.— It  is  only  common  logarithms  (1.  e.,  those  having  10  for  their  base) 
that  poasosB  the  Important  property  of  having  the  same  mantissa  for  the  samo 
figure,  whether  Integral  or  deolmal,  or  both,  and  It  was  this  property  that  in- 
duoed  Brigga  to  adopt  that  base  in  preference  to  tbe  Napierian  base,  2-7182a 

46.  Since  the  cbHraoteristic  of  the  logarithm  of  >ny  number  do«a  not  de- 
pend upon  the  value  of  the  digits  composing  that  number,  and  is  so  easily  found 
by  attention  to  the  rules  found  In  Arts.  48, 48.  it  is  customary  to  omit  it  alto- 
gether In  logarithmic  tables,  and  merely  gire  the  mantissa. 

The  annexed  tables  contain  the  logarithms  of  all  numbers  from  1  to  10000 
ealeulated^o  6  decimal  places.  When  greater  accuracy  is  required,  tables  cal- 
culated to  a  great«>r  noniber  of  places  i  re  used.  By  means  <»f  the  proportional 
parts  and  difference  given  in  the  tables,  the  logarithm  corresponding  to  all 
onrabers  whatever,  may  be  found  with  suiBcient  aocuraoy  for  all  practical  pur- 

§K)fl6S» 

46.  To  find  the  logarithm  of  any  number  not  greater 
than  100 — 

KCt^. 

Pind  on  the  first  page  of  the  table  of  logarithma,  the  given  number 
in  the  column  marked  lio.,  and  directly  opposite  toity — in  the  column 
marked  log.^  will  he  found  the  logarithm. 

Example  1.— What  is  the  logarithm  of  47?  Ans.  1'6'72098. 

Now.— By  saying  that  1-672098  is  the  logarithm  of  47,  we  simply  mean 
that  the  base^  10,  raised  to  the  power  1-672088,  is  equal  to  47,  or  brieflr 

ExAMPLK  2.— What  is  the  logarithm  of  93  ?  An*.  1-968483. 

47.  To  find  the  logarithm  of  any  number  consisting 
of  not  more  than  four  digits-— 

RULE. 

Findy  in  the  column  marked  i\r,  the  first  three  digits  of  the  given 
nnmber. 

Thsn  the  mantissa  will  he  found  in  the  intersection  of  the  hori- 
tonitU  line  containing  these  three  digits  and  the  vertical  column  at  tht 
head  of  which  stands  the  fourth  digit. 

To  this  mantissa  attach  the  charaeteristic  as  found  by  the  rules  in 
Arte.  42,  48. 

,     fV^'     :■■■        • 
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e  given  number 
~tn  the  column 

Ina.  1-672098. 
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IfM.  1-968483. 

r  consisting 


!»  of  the  given 

n  of  the  hori- 
column  at  the 

by  th$  rulet  in 


lln.  till  w«  coieTo  tha  ve  S"°i'-  "^"y^^gtb.Tye^l'V^S,  PS*«  •"d^« 
m.lnlnK  dUlt,  8,  we  obuin  Shf*''"'"'*;  »t  thf  held^f  w^  i^''  ^^''^ntaJ 
to  whioh  we  Drt,Hr  tu^   L     "  *"*  mantlsHa  of  »h«  -      .  wfiicii  stands  th«  r«. 

TbV«"« 'u,t~dS;^J;.*l,'»8'";«'«' of  ■0O0O0OI2S4  f 

1  ^  '  '«WUO000.«nd  ■00000000784  J 

^  fftat  .re  a>e  logarithm  of"9V4r,''?8l'  IZT'  f "  "S'^W*- 

^«.  2-6.05,,,  oWr,?OM«       hT' 

— L__     '     »90616,  and  1-990616. 
48.  To  find  the  Io<yarifKry»     f 
fore  than  four  digits-!'='"'^"'  ^^  *  °««»ber  containing 

First  Hktrod 7^«//  #a  ' 

L  /A«o  ^f/^{i<^na  mantma  in  th^t^li  ^^'/<^i  this  mantissa 

I  ^^'"^  the  logarithm  of  63803-2? 

f«e«f4,„Xl,?n?.I?f^r«fe?r«880  (the  first  r„„.  ..^. 

i  Then  n-om"-"7808«8"  "^''*'  '"^*"'^  **  '*^^^  *»<> 

Subtract  -780789 


^^Ifferei 


"'"*""«  "«»^««««..,^,„„„^„, 


B^6 


LOGAEITHMS. 


[SEioT.  i. 


the  part  retained,  which  gives  us  26.  ,  ^    ^  ,       ,,  ..„  ,70^700 

^  Then  mantissa  of  logarithm  of  Arst^^JJ'  digits  780782 

Mantissa  of  logarithm  of  glv*n  number  •730808       _ 
To  which  attaches  cSSacterStic  4  and  required  loganthm=4  780S0S. 

N0XE.-Except  at  the  beginning  of  the  tables  55^1^2?^  lolS 
rapidl^Tn  m^gnit^do  the  difference^^^^^^  Jg^^,      ^here  the 

£|S;li?el:nlTtrmfn!iSi»^^^^^^ 

Example  2.-What  is  the  logarithm  of  882-17242  ? 

OPBBATION.  ^  ^  ^  •920176 

Mantissa  o'i<'«»'**^"'^J^^iKV  •  "^A  62  i  724a=87668i"from  which'  we 
Difference  from  column  D=OZ  ,  ana  o*  x  •««    «i  gg 

.  cut  off  four  digits  and  add — — 

"920214 

To  which  w.  rtt«h  the  ch»«terl.«c  i!  ..d  m<a"«  lo^ri^l^^^rT' 

Logarithm  of  5788 • .".*.'.'.*.*"8'758886 

Logarithm  of  6789.. • 

Differencr7natural  nomberB=l;  difference  of  logaritimi8=75 

Ahd  since  it  is  shown  in  <^--on  X\t,^^f J^?^^^^^^^ 
ttente  in  the  natural  num^«™J^«,^^tSloSritEm  of  any  number  between 
Smetical  ^ ^"'^l^r;  *L^I?thit  the  ii5remlS^^^^  h«dd«d 

S%§7T&sTe^Br»o|\^^^^^^^^  increment  fori),  that  the  in- 

-%te1atpl^tTO;^S^^^^ 

Here  the  inarement  of  the  given  n^n^^t^  vf  ^dtd  to  8-788761,  and  this  ad- 

1;  .47!'  76:  •47x75=M»-26,  th«;n«|«™|ffo*?t\'e  toSrithm  0^^^^^ 

dition  having  been  »?«?«.  J„X/then2tural  Simbnad  been  047  or  -0047,  the 
Similarly,!/ the  increment  of  UieM^^^^  g.525  ^^  .^<^ 

corresponding  lnow«'«'»^l^  *iL\°*flSn  the  reasons  of  the  last  rule. 

These  UlustrfttionB  sufficiently  ®^'~°*';^  "'„..,.  ..^  dividing  the  difle^ 
60.  Taking  the  same  number  ^i^^^^^  on 

ence  76  by  10,  we  obtran  7^  t^®  <**nercnjM  wreespoau    b  ^^  ^^^  ^^^ 

S  in  t/ej«AA  place  f  the  natu^^^^^^^  ^^i  «,  the  num. 

units,  the  treble  ^  22-8  for  the  three  umi^  an^^  corresponding  to  a^ 

berTthns  obtained  will  H*^®,i°1«  JSt  ^/S  nlfoe  of  the  natural  number.   Thi 
increase  of  that  number  of  nnlts  in  t^M^JA  place  ottne  nai  ^^^  ^^^ 

'"iTilfKUaS^^^^^  (Proportion  Parts^ 

"%?m  numblTn  the  column  ?e»dedR  P^,  as  already  ej^^^^^^^ 

the  Pnciements  in  the  l<>«»S^CtcSmentX  the"^^^^^^^  ^S,Vf 

Bumbers..  They  express  also  the  Incr^^^^  by, 


100,-  iOOO,  fi».,  as  the  ease  msy  i.-— 

52.  Hence  to  find  the  log^ritlini  of  any  number  coi 
taining  more  than  four  digits— 
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}  logarithm  to  be  added 
lent  for  1),  that  the  in- 

hm  of  6788-47. 
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to  8-768761,  and  this  ad- 

hm  of  5788-47. 
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e  natural  number,    xm 
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^ey^e  divided  by" 

any  number  coi 


k»n.4»-6i.] 


tO&ABlTflllS. 


321 


XCLK. 


down  beneath  themf^oft-^t^l^'  ^-^  5**  ^•*'*^*  '»«'»*«'•,  a^  Mt  it 

set  it  doum  ^Sth^UUarfajThti'f^P^'^  V^  Oiven  number,  and 

of  the  last.    mndthl%  P^^fi^uremay^ 

place  of  the  given  nZberandZT^'''^  ''^  ^^  ^^^  ''» '^  ^^^^ 


nthm  of  given  number.      '"^  ""**'  "^*  "'  *^  num-'^aof  the'logon 
Example  l.^What :.  the  logarithm  of  8872-468  ? 

OPIBAttOM. 

MwtlMft  of  logarithm  Of  8873    ^-VgmA 
P.  P.  corresponding  to         i   ^'"^ 

P'  P*  r  **  "06  =  81 

^'^'  **  to  -008=  "i 

Therefore  required  manttas.-«Mfliu  *°'"='^'^l«» 
x^AMPLi!  2.-What  18  the  logarithm  of  408667  ? 

•  OPXBATIOR. 

VV^J^^  'ogBrithm  of  408600= -605844 
P.  P.  corresponding  to  60=       « 

••>  7=5         75 

Therefore  required  logMithm  IB  6-60Mi|'^=^*^^  ' 


,f  the  nine  digits,  ar^iltt  iPv.»««-  ,-« 

P.  (Proportional,  Parts.)  IfiXKBCISK  148. 

«  already  explaiped,  ST  "ND  THK   lOGABlTHMS  OF  THB    Forrnwiv«   «««^- 

^rtA  place  of  the  natur.  METHOD— OBTAINlNa  t«,   n™.^^^    NlTMBailS 


MKTHOD-OBTAIKi;;  Th.   WtSLlS^V^^r  "'  '"    '^«" 
1    WI.-#  L      ,  "*'"«*NC1S  BY  SUBTRACTION. 

■  ^Z:^  "-^^  crr^pondtag  to  81<»217.  78-9845.  „. 

Rnd  the  h^nto,  co^pondfag  u,  „00284m  L  -^imZ. 

^     dm,  i'870261  and  S'OOtOtfl 


m 


LOGABITHMd. 


[Sbot.  iC. 


USING  THE  TABULAR  DIFFERBNCEB. 

8.  Rttd  the  logarithma  corresponding  to  62-3'76  and  129-476. 

r         o    ^^g   J. »yi9i33  and  2112189. 

USING  THE  PROPORTIONAL  PARTS. 

4.  Find  the  logarithms  corresponding  to  'OOW^ISOS  and*9186712. 

Ans.  4'6'7388'r  and  6-960790. 
6.  Find  the  logarithms  corresponding  to  4*23429  and  768-12987. 

Ans.  0-626780  and  2-882598. 


53.  To  find  the  logarithm  of  a  vulgar  fraction— 


RULE. 

Subtract  the  logarithm  of  the  denominator  from  the  logarithm  of 
the  numerator. 

64.  To  find  the  logarithm  of  a  mixed  number— 

RULE. 

Either  reduce  the  mixed  number  to  a  fraction  and  proceed  a»  in 
Art.  53,  or  reduce  the  fractional  part  to  a  decimal^  attach  tt  to  the 
whole  number  and  proceed  as  in  Arts.  48-52. 

56.  To  find  the  natural  number  corresponding  to  any 
given  logarithiL— 

RULE. 

First  Method. — Find  the  logarithm  in  the  table  which  is  Mxt 
Imoer  than  the  given  one,  and  the  four  digits  corresponding  to  it  will 
he  the  first  four  digits  of  the  required  number. 

II.  Subtract  this  logarithm  from  the  given  logarithm,  to  the  re- 
mainder annex  one  cipher  and  divide  by  the  tabular  difference  corres- 
ponding to  the  fmr  digits  already  obtained,  the  guotitnt  will  be  the 

III.  To  the  remainder  attach  another  cipher  and  again  divide  by 
the  tabular  difference,  the  quotient  will  be  the  sixth  digit,  and  thus 
proceed  till  a  sufficient  number  of  digits  has  been  obtained. 

IV.  The  characteristic  of  the  logarithm  shows  where  to  place  the 
decimal  point. 

Note.— The  number  cannot  be  carried  with  accuracy  to  more  places  than 
the  logarithm  has  decimal  places.    (See^t.D6.) 

Example  1.— Find  the  number  corresponding  to  the  logarithm 

4*923267. 

OFKBAlION. 

Given  log.        %23267 
Next  lower  in  tables,  -023244  =:log.  of  8880. 

Differenoe=       23    Tahnlar  difference =52. 
Theu  23000-r52  gives  -112  fi^r  digits  In  5th,  6th,  and  7th  pm<?e8, 


[8BCI.1         I  AEt8.6i^J 


tOGAiJITfllf^. 


hi 


Hence  the  diiritH  nf  ♦!.  *i23 

oEcoiTO  Method m^j  ^i.   ^ 

ill.    Subtract  this  P  P    f„       A     ^  ^ne  fifth  place. 
^M     Oppo,>u  to  U  in  'column  p.  Tm'T&C^ 
^«  nu^r:/^^^^  '*«  ■««««  of  dpHer.,  mi  «.  „. 
logarithm  3-653^59.        '^'  "^'"-^  number  corresponding  to  the 

^e^WerAT.'Sfe    «.,,,, 3,,, 

P.P.Botgreater^;fto4^ 

Highe.t  P.  p.  „ot  greater  than  60=" 
Highest  P.  P.  not  greater  than  M0=" 


104 
98 

60 
49 

"lio 

110 


corresponds  to  8  for  y?^pl^. 

corresponds  to  4  In  «to«ip,^. 
I T  -^^     ^o^^^Ponds   to  9  m  ^IS 

EXJIRCISE  149. 

I  ^'^^•SSCand  •8839211 

QP       ^  B*  SBCOND  METHOD. 

■  What  «re  the  nataml  nu^hJ  '**  ""'  '""'OOSS. 

^"*  7MTO-6188  m^fsne. 


•*-..«  ^oiAtA^V'  -W4i^*««W^k^«~-«t 


iu 


tOGAElTliMid  AEltmtETld 


tditot.  £ 


66.  In  order  to  «8certaln  how  manv  figures  of  these  'esaltii  nuy  be  reUed 
uoon  83  oorrect,  let  Oi»  take  from  the  tables  Atty  logarithm,  a«  4'a80e80. 

Now  the  real  value  of  this  lopirlthm  If  carried  to  a  greater  number  of  placet 
mlsrht  be  anything  between  4-28fc6836  and  4-2886846,  and  might  therefore  differ 
fh)m  the  given  logarithm  by  very  nearly  -0000006,  which  &  therefore  the  ex- 
treme limit  of  the  error  attached  to  tables  of  six  places;  1.  e.  any  dlfferenco 
less  than  -0000006  might  occur  without  producing  any  change  In  the  logarithm 

as  given  in  the  table.  ,  .^    ^.  »,      _ii.i.— *i— * 

Now  It  is  dfimonstrated  in  works  treating  of  the  theory  of  logarithms  that 
the  difference  between  the  logarithms  of  numbers,  which  differ  only  by  unity, 
Is  less  than  the  modulus  of  the  system  divided  by  the  smaller  number.  The 
modulus  of  the  common  system  of  logarithms  is  -4842946,  and  if  we  let  n  repre- 
sent the  smaller  number,  the  difference  between  the  logarithms  w  «  ana  or 
»+l  is  less  than  •4842946-Ht.  ^^    „_.    ,        ...  . 

Now  we  have  shown  that  the  difference  between  the  true  losarlthm  and 
that  given  in  the  table  to  six  places,  may  be  o**'}^®^*^  *®  "^^^iaSS 
ia  therefore  less  than  -4842946-^*,  or  n  is  less  than  :ooooo06  ^^^  -0000006 

=r  868689.  That  is,  unless  the  number  whose  logarithm  is  given  be  less  than 
868689  its  value  cannot  be  found  accurately  beyond  the  Orst  nve  ai?\«.J>ot  »* 
it  be  less  than  868689,  then  the  first  «i»  figures  found  flrom  the  table  wiU  be 

'^"S  tobies  of  seven  or  eight  i)laces  are  used,  the  result  can  be  depended  on 
to  selen  or  eight  places,  if  the  number  be  less  than  8«86&9  or  if  the  mantissa 
be  less  than  -9878 ;  but  if  greater,  then  the  result  can  be  reUed  on  only  to  one 
less  number  of  figures  than  the  decimals  of  the  logarithm, 


LOGARITHMIC  ARITHMETIC. 
67.  The  Arithmetical  Complement  of  a  logarithm  is  the 
remainder  obtained  by  subtracting  the  logarithm  from  10. 

Thus  the  arithmetical  complement  of  2-718426  U 10-2-718426 =1-286674. 

EXEBCISE  160. 
1   Find  the  arithmetical  comtlemente  of  6-681642  and  O'lliOOO. 
,  ^n«.  4-368368  and  9'286000. 

2.  Fmd  the  arithmetical  complements  of  3-123456  and  7-218149. 

ulns.  12-8'76544  and  16-786851. 

8»  Find  the  arithmetical  complements  of  6-124367  and  2-000837. 

Am.  8-876648  and  11-999163. 


68.  To  multiply  two  or  more  numbers  together  by 
means  of  logarithms  :— 

I.    Add  their  logarithms  and  the  sum  vnll  he  the  logarithm  of  j 
their  product. 

IL    Mnd  the  natural  number  corresponding  to  this  logarithm. 

NoTB  1.— Fbr  reuon  see  Art  10. 

Wora  a.— The  following  exercisee  are  all  worV  ;d  by  the  differenoe,  and  i 
by  the  proportional  parta : 


t««0*.l       I       AimSMaj  I-OGAEITHMIO  ABITHMETIG 
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18426=7-286674. 


id  0-714000. 
and  9*286000. 
ad  7-218149. 
I  and  16-786851. 
ad  2'000887. 
and  11-999163. 

B  together  by| 

he  logarithm  o/| 
his  logarithm. 
)  difference,  and  sotl 


ExAifpii:._M:uItiply  6631  by  47. 

Logarithm  of  6681=;8-760686 
"     47=1-672098 


824 


6-422684 
g-422690=Iogarithm  of  26460Q 

Afu.  264667 
£XERCISS  161. 

1.  Multiply  61,  22,  and  66  together 

2.Mu^tipy62,734,aPd6tofeher:  /'"•„f28a 

8.  Multiply  together  86  36,  2-!o46,  -8872  and  '00294.  *  ^^^^^^• 

4.  Multiply  -00008764  by  -86869  ^tw.  -186761. 

J     voov.  ^^   -000076686. 

69.  To  divide  numbers  by  means  of  their  logarithms-- 
Example  L— Divide  6782-7  by  478. 

I^rithm  of  6782-7=8-828189 
Logarithm  of  478    =2-679428 

Differenoe=:l-i48761 

i?^^=l«tothm  of  U-0800 
«3=  ^^ 

■m  ^***'  14-0851 

EXAiiwi!  2.-Divide -086684  by -00078698. 

OPIKATIOir. 

Logarithm  of     •088684=2«68291 
Logarithm  of  •00078688=4-896884 

Difference=l-667907  i 

l-667826alogarithm  of  46-6400  ' 

M=  87 

*  ^^araci^^.tic,  ^l  iS tT!^l^hr:':f!L^'t}Lf''^^^ 


I 


d2e 


LOGiBITHMIO  AEITHMETia 


[Saor.x 


,oin'?J!^  *°  *'**  ^'  example  the  arithmetic*!  complemant  of  i-sOfiSM  i. 

EZSRCISK  162. 
X.  Divide  •6784  by  -0009278.  j       ko^  o«o« 

2.  Divide  437-89  by  62-786  ^'"*  ^^^'SOSS. 

S..  Divide  98-217  by  -0007182  ^     -Ana   6-98. 

4.  l>m,  983.267  Vtt 'Suet  of  28. 189  «,d  2-m  "  """*'■"• 

■    '  An$.  828-839. 

RVLB. 
m^JiJi'iaiP^^  f  J^  %aW<Am  0/  <Ae  ^riwn  nwrnicr  by  the  index  of  the 

ILMt^  tJ^  natural  number  ctnresporuUng  to  this  iLrithhT 
NoTi.— For  reason  see  Art.  12.  v  '"*"•"»' 

BxAMPUff  L—Find  the  10th  power  of  2. 

Logarithm  of  2=0-801d80.      *>"°^'^0»- 

0-801080  xl0=8-010$00=logarithmohd24  ^n«. 


Example  2.--Find  the  7th  power  of  2-71. 


_         „,  ^  OPBBATIOK. 

Logarithm  of  2-71  =  0-482969. 
Then0-482969x7=8;080788=:logarithm  of  1078-46.  Ana 

EZDROISE   168. 

1.  What  ia  the  6th  power  of  6  ?  j       01  o« 

2.  What  is  the  6th  power  of  1-073?  ^:r  *,  ?i??' 
8.  What  is  the  4th  power  of  -0279  ^  J  i^^'J'^^^' 
4.  matisthellth^werof^-ni?  '^'"'  ''IT3S. 


Of  Wari^^'^*  »ay  root  of  a  given  number  by  means 


RULK. 


i  J-  ^  th4i  Idgaa-ithm  of  the  given  nmibernr,A  k.<f^-  .-*  *;.  .1. 
inae;,  oj  m  rehired  root,  the  restdt  mi  be  th  loga^iiHf^i^^^S^ 


Asn. 

E: 

Lo 

Th 

5£ 

logari 

Z  , 

the  ord 
II. 
will  nii 
Thenp 

£xi 

Logi 

Now 

and  +  l  1 

8^888899. 

Then 


1.  Extra 

2.  Bxtrai 
8.  Extras 
4.  Extra* 

54. 

bers  an 
factors  1 
to  the  fo 

Thualf 
let  W< 

root  of  2  or 
and  w 

logarithm  oi 

obtain  the  1( 
8rA  By 

2. 8, 6  and  8-; 

EXAMPI 

ritiiiu  of  8 
7S000, 16f, 


of  i-895864  is 
lotiQg  10  fi-om 

other  method. 
»t  Is  very  con- 
everal  others. 


s.  726-8088. 

An9.  6*98. 

s.  180702-4. 

n$.  828*839. 


means  of 


index  of  the 
uired  power, 
mrithm. 


Abu.  01^64,] 


WGAEITHMIO  AEITHMETIO. 


m 


tterlstic  hap« 
ihoa/ys  posi- 


\t  it   t,,,  4t^ 

fihrdoti, 


ExAMPLK.~What  is  the  cube  root  of  12846  ?  ' 

logarithm  of  12846=4-0914M  °"^"°''- 
Then  4-09149lJ-8=iafiK   i      _i.^ 

Al':^T^Tiz.^^^i:^i^^^^  of  the 

wUl  maie  it  soUothtoU^*T,i'T^.  ''>^<^<^y  divisible,  a^wZ 
nen  proceed  with  the  divtS^      *^  ^"^"^  ^''  'f  '^  %«nvC 
EX.MPL.  22.-Ext,^et  the  fourth  root  of  -0076642. 

logarithm  of  •00T«648=:8.8888i!"^"°''' 

Now  since  8  is  not  exactly  divisible  by  4  we  add   W«  *i,     . 
Md  + 1  to  the  mantiaaa  which  ^..        7  °  '^'  characteristio 

8^888899.  «lves  us  4  4. 1.888899  and  this  is  evidently  = 

l^en4-.1^88899^=r47MT4T=Iog.rith»of  ^81  ^,^ 
,  EXBRCIBK  164. 

1.  Extract  the  7th  root  of  91842flnftn 

2.  Bxtntct  the  llth  roStVl-emg  ^«*-  19-0688. 
8.  *;xtract  the  6th  root  of  -000007189  •^'"-  1*04444. 
4.  Extract  the  7th  root  of  -002147                            ■^'"-  -0934817. 

-  ^««.  -41676. 

ftotors  by  each  other  cfrS^.  -I  ^"{""^"P'*'  "^  '''«s« 
to  the  foregoiDg  roles  ^^'''y  obtained  by  attention 

wot^or  .  or'str^J^a,*'  "*^«»  »'")'  rower  of  2  or  8  b.  Art.  6.,  ^.  any 
. ,  ExAMPLB.-^iven  thfi  ln,,or;tU„   „r  «    ^.«.5or88. 

nmu  of  8  =  o-477l27~'  Fi^J'Ji^    i"'  -=^'^"1080  and  the  Wa- 
V5000,  I6J,  3^,  ^d  m!'    ^'"^  *^^  ^"^^"^J^'^s  of  600,  24,  64,  1  fS, 
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LOOABITHMIC  AKITHMETIC. 


[BiOT.  X 


opnunoir. 

BiOM  6sl044  the  logarithm  of  6=log.  lO-log.  Szl-O'SOlOSOaO'ttfiSTO. 
Thtnlofarithmof  M)0s8(I98870.     '  ^ 


Ms8  X 8=»»  X  8 .-.  log.  84=(log.  8)  x  8 + Oog-  8.) 

log.  2:=0  8010^  X  8=0-908090 


log. 
log.  8= 


•477121 


8am=l -880211 =log.  24. 
04=87  X  8=8*  X 9 .-,  log.  64=:(log.  8)  x  8  •»•  (log.  3.) 

Jog.  8=0-477181  X  8=1-481868 


log.  8= 


0-801080 


Bilm=l-788898=log.  64. 

210=4 x8xl0=8Sx8x  10.*.  log.  120=(log.  9)xa+nog.  8)+nog.  10.) 

log.    8=0-801080  x8=0-«(8()«0 
log.   8=  0-47n81 

log.  10=  1 

8aiD=8-070181=log.  12a 
7S00O  =  8B  x8xl000  =  8«x8x  1000 .'.  log.  76000  =  (log.  6)  x  8  +  (log.  8) 

log.       6=0-698970  X  8=1-897940 
log.       8=  0-477121 

'^g.  1000=  8 

8um=4-876061=log.  76000. 

161=8-8x8. •.  logarithmof  16|=(log.  8-^)+(log.6.) 

Uae*  10^  =:  8-8,  log.  8-8= log.  10- log.  8  =s  1-0-477121 = 0-622879 

logarithm  6=  0-698970 


Snm  ss  1-221849 = log.  16}. 

,  .  _, „.-„  — ^ „ .-698970  =  log! 

:Wtc  -6x87=: :&x8*  .  -.  logarithm  18-6=(log.  8)x8+(log.  'Sf 
l«^thm8  =  C  '  ■"       '     ' 

logarithm  -6=  T-698970 


izszH.'.ly  ehanging  only  the  oharaeteristio = 1-698970  =  logarithm  4v 
Wtc  •8x87=::&x8*  . '.  logarithm  18-6=(log.  8)x8+(log.  'ST 
logarithm  8  =  0-477181  x  8  cs  1481868 


Sum = 1180888 = log.  18-6. 
EXEBCISK  166. 

1.  Girvn  logarithm  2  =  0-801080  and  log.  1  =  0-848098,  find  the 

logarithms  of  14000,  4*9,  -00196,  1760,   1428-W1428. 
•00000112  and  8-0626. 

Ans.  Log.  14000  =  4-146128. 
Log.  4*9  =  0-690196. 

Log.  '00196  =  8-292286. 

Log.  1780  =  3-248088. 

Log.  1428-671428  =  8184902. 

Log.  -00000112  =  6-049218. 
Log.  8-0626  =  0-486076. 

Wmk-^imimmm^  x  loooo,  •!••  s-o«f6=4o-i.i6. 


6tm.l 


EXA 


Fin 
19-966. 


^    NOTB,. 

vtMaecU 

1.  Whatl 
2-  What  Ji 
a  Why  is 
4.  Why  is 

6.  What  is 
«.  What  ia 

7.  How  do 
„  ^gethe 
&  How  do 
„  „numb 
9.  How  do 

I  10.  What  is 

11.  By  what 

12.  How  do 
18.  What  is  1 
14.  What  is  1 

!  18.  Why  do 
[1«.  Whatist 
17.  How  do  1 

lis.  Whatist 
!»•  Whydo^ 
5  Whatist 
21-  Why  do  V 

L  ^,(18-111) 

28.  Why  do  w 
I  A.  _howma 
I84-  Why  do* 


[BiOT.  X 

080aO'tt897A 

I 
log,  24. 


=log.  54. 
(log.  10.) 


log.  12a 
15)*2  +  (log.  8) 


8«».X] 


EXAMINATION  QUESTIONS. 
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Ex>^<PU  2.^ivenIogarithn  i=T.698970 
logarithm  8=0-477121 
logarithm  11=1041898 

19m   "^^  ^^^"^'^  0^  ^^»  «68,  4-69.  2i  892.72,  298888^.  and 

'^'"*  LoSri.t  ^r  49^=1.694606. 

Logarithm  of         863=2-669907. 

Logarithm  of        4-69=0-611819. 

Logarithm  of  2-4=0-888181. 

Logarithm  of  892'72=2-694090 
Logarithm  of  298883i=6-467862 
Loganthmof     1 9-966 =l.|So270 


'  ii  -I 


log.T60(M). 

12870 
>8970 

11849= log.  16|. 

>garlthm|. 
D 


tslog.  18-5. 


i098,  find  the 
1428-671428, 

=  4-146128. 
=  0-690196. 

=  8-292286. 
=  3-248088. 

=  8-164902. 

=  6-049218. 
=  0-486076. 


1. 
2. 
8. 
4. 
6. 
«. 
7. 

& 


9. 
10. 
11. 
12. 
18. 
14 
16. 

17. 


18. 
1». 
20. 
SI. 


|9i 
1% 


I  QtmSTIONS  TO  BE  AHSWERED  BT  THE  PDPIL. 

What  Is  Involution  J'/Jf PO°«°t  o^  «  Power  ?  (6)  ^°^ 

„  mmlJ"  (iS*  "I'  ■»'""  <"  •  -"mito  by  „rtber  power  „f  .i. 

What  fa  the  flr-t  «te|  Kttnffi^^^      of  a  nu?SSM? 

Whf*^*.r  P"*"*  off  Into  pSs^n^^fl"*'®  '■*^*  of  »  numWrf  a«^ 
K*J*  ^''^  »«*on<I  »tep  In  tKr^l^.f/^5?'<»*  ®*«h  ?  (18-1)        ^"' 

how  many 
wny  do  WA  I 

w&^^  *!. '  "  "  *"  "o'o.we  divtoor  and  th«  «v»f  • 
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SZAMINJITIOK  QUEETIONS. 


[Bi0T.  Z. 


87,  How  do  we  extract  the  aqnare  root  of  a  fraction  or  mired  nnmbert  (90) 

88.  What  is  a  triangle  ?  (22)    What  is  a  right-»BtJ^  trianjie  J  (98) 

29.  How  may  nny  one  side  of  a  right-angled  triangle  be  found  when  the  other 

two  are  given  ?  (24)  ^       ^    .    ,     .  ,«-» 

80.  What  proportion  exists  between  tHlferent  olrolee?  (20) 

81.  How  may  the  area  of  a  circle  be  found  when  the  diameter  IB  known  T  (iO) 
83.  What  1»  meant  by  extracting  the  cube  root  of  a  number?  (M) 

8a  Give  the  different  steps  of  the  process  of  extracting  the  cube  root  (iO) 
84  If  a  number  consist  of  a  certain  number  of  tens,  plus  a  certain  number  of 
units,  of  what  does  its  cube  consist  f  (97)  .  .  ^„n  tx 

85.  Why  do  we  divide  off  Into  periods  of  three  flstures  each?  (28-1)  ,     .  ,    ., 

86.  How  do  we  know  that  the  cube  root  of  the  highest  cube  contained  In  the 

left  hand  period  is  the  highest  digit  of  the  root  ?  (28-II) 

87.  Whence  do  we  obtain,  in  the  cube  root,  the  constant  multipliers  800  ana  80. 

Illustrate  by  an  example.    (28  IV,  and  VI)  ^_.  ,  ^,  . 

88.  Why  do  we  make  the  two  adMtlons,  indicated  in  the  rule,  to  the  trial  divL 

sor?  (28»V1) 

89.  How  do  we  extract  the  cube  root  of  a  decimal  ?  (29) 

40.  How  do  we  extract  tlie  cube  root  of  a  ft-action  or  mixed  numtier  ?  (80) 

41.  In  extracting  the  cube  root  of  a  number  in  any  other  scale,  what  changes 

must  we  make  In  the  rule?  (81)  ,    ,    ,      ^     ..      ^v        v         * 

42.  Give  the  different  steps  of  Horner's  method  ot  extracting  the  cube  root 

4Si.  What  proportion  exists  between  tbe  magnitude  of  similar  solids?  (88) 

M.  How  do  we  extract  the  higher  roots  when  the  Index  is  a  power  of  2  or  8  or 

a  multiple  of  2  by  8?  (84) 
46.  What  is  a  logarithm?  (86)  ^      ,  ,„^ 

46.  What  is  the  base  of  a  system  of  logarithms?  (86) 
4T.  WltetlsatystemoflooaritiimB?  (d7)  ^  !.«.;,    A^^„Au^.. 

48.  What  systems  of  logarithms  have  been  constructed  and  how  do  tt»y  differ 

flrom  one  another?  (88) 

49.  What  is  the  characteristic  of  a  logarithm  ?  (8»)  ^  .  ,^^^ 

60.  What  is  the  decimal  part  of  the  logarithm  called  t  (40) 

61.  How  do  we  find  the  oharacteristlo  of  a  logarithm  ?  (42  and  48) 

62.  Why  is  the  negative  sign  written  over  the  chaiaoterutlo  of  the  logarithm  of 

a  decimal?  (48,  Note)  ,       .^       »  t.     a        a       y 

68.  Show  that  the  characteristic  of  the  logarithm  of  a  number  depends  only  on 

the  portion  of  the  deolmal  point  In  the  number,  and  the  mantissa  only 
In  the  sequence  of  figures.  (44)  .^      .       ,         t.   #*i.   *-vi-. 

64.  Explain  oleariy  what  la  meant  by  the  numbers  In  column  D  of  the  UblOB. 
(49) 

66.  Explain  how" the  proportional  parts  in  column  P. /•  a~  ®^^AJ[5*L„„ 

66.  Explain  how  the  numbers  in  *he  column  headed  P.  P.  become  the  Incw. 

ments  to  be  added  to  the  logainhms  for  an  increase  In  the  sixth, seyenth, 
eighth,  dec.,  place  in  tbe  nataral  ii:?mber.  (61) 

67.  How  do  we  find  tbe  logarithm  of  a  vulgio-  fraction?  (68) 
6a  Explain  to  how  many  flgurea  we  may  rely  upon  the  accuracy  of  the  result! 

obtained  by  logarithmic  tables.  (6«)       ,      ^^,     ,  .^_. 

69.  What  is  the  arithmetical  complement  of  a  logarithm?  (6T) 

60.  How  do  we  multiply  numbers  by  means  of  thdr  1<^P''^*»  v^ 

61.  How  do  we  divide  numbers  by  means  of  their  logarittans?  (j*.  «\  i 

62.  How  do  we  Involve  and  evolve  quantities  by  means  of  logantbmsf  (^  W, 

68)  ' 


[Bwm.  X     I    Ann. !-«.] 


PE0GEES8I0N. 

SECTIOK    XI. 


SSI 


known?  (26) 


the  onbe  root 


r  do  they  dlffn 


D  of  the  tables. 


PROGBESSION. 
ence.  uocrease  by  a  common  differ- 

'r? ^'r'' "'  '*  *°" "° '° "'"""'"'  ■'"^°»- "« ">■»»»»  w. 

w^a»*.  -^^^^we*,  and  the  intermediate  terms  the 

ARITHMETICAL  PROGRESSION 
1*.  L'redf*^'  ^^^^^-^'^  ^^e-  are  fi.e  things  to 

1.  The  fir %t  term. 
*  2.  TMlasttwm. 

4.  Th»  number  of  terms.  ' 

4.  If  we  repw^,t  these  five  quantities  by  letter,  thns: 
a  =  tJuiftraterm. 
I  ^  the  last  term. 
'c  . .:  .,         dz=the  common  diference. 
n  =  ^Ae  numier  o/terma. 
Iwfl  .1,0111.     V,  ^=*^symofthe8eH68. 


I 


i 
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ABITHIIETIOAL  PBOGBE88ION. 


[Bmt.  Xt 


6.  Since  th«  ram  of  the  mtIm  is  eqaai  to  the  ium  of  •!!  the  tenru  tekea 
In  uj  order  whatever,  we  have 

Hence  2«  =  (a+I)+(o+i)  +  (<»+0+(<»+0+.... to  »*«"»•• 
But   (a+0+(a+0- •••ton term*  =  (a-»-0»»» 

Therefor©  2«=(a+0«»  »nd  dividing  theee  eqnela  by  9,  we  h»Te  §=(a*t)- 

Thst  is,  Oie  mm  of  the  series  is  foand  by  adding  together  the  Jlrtt  and  kut 
tertM  and  oaaltiplying  tMr  turn  by  ha^lKe  number  qf  Urmt. 

Nom— In  adding  the  corresponding  terms  of  the  fnregoing  series  together 
the  <f  s  cancel  out,  thus  adding  the  second  terms  of  the  right  hand  members 
together  we  have  a+d+/-d,  where  the  (Ts  cancel,  and  the  sum  becomes  a*l: 
•oalsointhethlrdterms  weLavea+2d+i-2d  =  a+i,  &o. 

7.  Prom  the  formula  obtained  li^Art.  6,  we  And  by  transposing  the  tdrmi 

I  =  a+in-l)d 
a=  l-(n-l)d 

l-a 

n-1 

l-a 

~d 


d  = 


n  s 


+1 


and  substituting  these  ralues  of  I,  a,  d,  an*  n  la  the  formula  obtalP«d  In  Art.  ^ 
we  find 


We  thus  obtain  the  five  fundamental  formulas  ftrons  wWob  tifttAth'^Uhn  | 
are  derived  by  transposing  the  term^  &o.    Thus, 


I  =s  «+(«— l)d  gives  formulas  for  l,a,n,dsa4- 

*•  t,fr,l,nszi 


»  =  (a+0| 


$  =  i  2l-(n-l>«  I 


2 


«,  a,  fH  tf  =  4 

«,  2,  n>  d  =:  4 

»,  Oi  i;  d  =  4 

Total,  S» 


— -S. 


r 


■  V'fc^taJ 


iats.  f-9.] 

8.  TB 
ABITHlfl 


M«. 

a 
a 

III. 

a 

IV. 

d 

V. 

a 

VL 

«. 

vn. 

^ 

vm. 

a, 

IX. 

Of 

X. 

<h 

XI. 

o. 

Xlt 

'.  1 

XIII 

».« 

XIV. 

a,« 

XV. 

o,/ 

XVL 

«,;, 

XVII.    ( 

«,n 

xvin.  I 

2,  n 

XIX.    I 

•  «i 

XX.    a 

5,;, 

8.  The 

QQderstand 
these  formn 


■erlM  togethn 
h»nd  members 


Ming  tb«  tamu 
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8.  THE  f  OLLOWmo  TABLE  GIVES  THE  80  FORMlILAa  Fnr 
AEITOMETIOAL  PBOGEE88ION  WITH  THEIR  B^It^oT  J 


No. 


L 
II. 

III. 
IV. 


Olrtn. 


V. 

VL 

VIL 

VIU. 


a,d,t 


Baquirtd 


IX. 

X 

XI. 

XIL 


a,  A  n 
<A  /,  n 


XIII 

<».d,i 

XIV. 

a,d,« 

XV. 

a./,  • 

XVL 

<«.;,* 

XVII. 

d,n,i 

xvra. 

<f,n,« 

XIX 

A  «i* 

XX 

d.A  • 

d 


FormulM. 


/  =  a+(n-.l)d 

n  2 


«  =  (a+0^ 


Wb«no«  darlrad. 

ftmdamental. 
VIII. 

V. 
VII. 


•  =  .  2a+(«-i)<jj* 
2d  *  "2~ 


d  = 


l-a 
n-1 


AiDdamenUI. 
V.  and  I. 

V.  and  XVII. 
V.  and  XIII. 


d  = 


d  = 


n(n-n 


0 
»        J-  +  1 


L 
VI. 

VIIL 

VIL 


n  = 


2d 

2g 

I  +  a 


2l+d 


V7w+d\2_  2« 

^  id  y    d" 


a  =  l-.(n-l)d 

a  =  - -^!i=!)? 


L 

VL 
V. 

vn. 


\  a  =  id  +  '<J(l+id)a  Jr2dg 


L 
VL 

V. 


8.  The  followinflr  examnlAs  xinll  otioKI^  *x.-  -x.j_.   . 


lEiT^METIOAL  i'EOGBESSiOK'. 


i^Mfft.tt     I    AiXB. 


10.  To  find  the  last  term  of  an  arithmetical  series 
when  the  first  term,  the  common  difference,  and  the  num- 
ber of  terms  are  given : — > 

RULE 

/  =  a  +  (n— l)(f.   (I.) 

Intbrpretation. — Th4  last  term  of  a  series  is  found  hy  adding 
the  first  term  .to  ihe  product  of  the  common  difference  hy  1  less  than 
the  number  of  terms. 

Example.— What  is  the  tenth  term  of  the  arithmetical  series  1.  8. 
6,  &c.?  ' 

OPERATION. 

Here  we  have  given  the  Jtrtt  term  1,  the  common  difference  2.  and  the 
nmriber  qf  terms  10 ;  to  find  the  tenth  or  last  term. 

Then «3:a+(w—l)(f  =  l  +  (10-l)x2  =  l  + 9x2  =  1 +  18  =  19.  Ans. 

11.  To  find  the  common  difference  of  an  arithmetical 
series  when  the  first  term,  the  last  term,  and  the  number 
(tf  terms  are  given : — 

RULE. 

d=—,'  (IX.) 


Interpretation. — To  find  the  cor.tmon  difference  of  an  arithmet- 
ical series, — Subtract  the  first  term  from  the  last  term  and  divide  the 
difference  thus  obtained  by  one  less  than,  the  number  of  terms. 

Example.— The  first  term  of  an  arithmetical  series  is  8,  the  18th 
term  65 :  find  the  common  dilBTerence. 

OPBBATION. 

Here  we  have  given  the  Jlrst  term  8,  the  last  term  56,  and  the  number  of 
terms  18,  to  find  the  common  difference. 


Then<;  =  : 


66-«     62      ^,       ^ 
'  18=1  =  12  =  **  =  ^^- 


12.  To  find  the  sum  of  an  arithmetical  series  when 
the  first  term,  the  last  term,  and  the  number  of  terms  are 
given  :— 

RULE. 

«  =  («  +  0  f-   (v.) 

Intbrprbtation.— uid«J  the  first  and  kut  term  together,  and  multi- 
ply  their  sum  hy  half  the  number  of  terms. 

Example.— Find  the  sum  of  an  arithmetical  series  whose  first 
term  is  2,  last  term  60,  and  number  of  terms  Vj. 


H( 

terms] 

Th 
1( 

them 


Inti 

hytheh 
mvide  i 
iyl  lesi 
mondi^ 

EXA] 

berofte 
difierenc 

Here" 
vahave: 

14. 

I  series  wi 
sum  of  t 


«=i 


Interp] 
Ithe  first  ter 
fiquare  the  « 
Vwiee  the  su 
hpiare  root 

II.  Nex 
■  the  n 
.entaddth 
\f  terms, 

^AMPL] 

panuaon  difl 
pwober  of  te 


oaetical  series 
Etnd  itiQ  num* 


ound  by  adding 
e  by  1  less  than 

itical  series  1,  8, 


Terence  2,  and  the 
•  18  =  19.  Ans. 

arithmetical 
I  the  number 


}f  an  arithmet- 
I  and  divide  the 
'  terms, 

\  is  8,  the  18th 


id  the  number  of 


series  when 
of  terms  are 


ther.  and  multi- 
ies  whose  first 


rnon  different,         *^  ^-^  "^""^  ^""^  ^  ?«o<ien^  w//  &  tL  Z^ 


|«eries\h»^:l^t3t-^*~'  «/<»  arithmetical 
|ram  <rf  the  series^  2^„^    ""^  '^"'^"'^  ""^  «"« 

BULK. 


IW««  <Ae  jmUmt,  add  the  rtmlt,^  if  .'"*  «<«"»<»>  difference 

h^ffloaTfen^ir^f '^''^  tTofSlT^  progression  fa  »,  .he 
Pmber  of  terms  f  *' '"'"'••""'«•«"  the  terms  U2.    What  is  the 
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tSiOT.  lit 


ORBATIOH. 


H«re  we  bar*  given  a,  4,  snd  «,  to  find  n,  and  sine*  a  ss  7,  <(  s  |^  tad 
•  s=  14S,  we  bftve 


_  d-2g       i/S«       /gg-d^"  _  i-2x7       i/mx2       /^2x7-iV 
*»-  IT"  "^   *^  5   "^   V~2J"/    -  "211"  "T~   ■*■  ^"2^>' 


-27*  + 

—  27i-t-48| 


V1186  +  (27i)»  =  -  27i  +  Vll86+76^  =  —  27*  +  •0:892J  = 
ss  16.  ^n«. 

Exercise  156. 

1.  In  an  arithmetical  series  the  first  term  is  4,  the  number  of  terma 

17,  and  the  sum  of  the  series  884.    What  is  the  last  term  ? 

Ans.  100. 

2.  The  extremes  of  an  arithmetical  series  are  21  and  497,  and  the 

number  of  terms  is  41.    What  is  the  common  difference  ? 

Aru.  ll-j^. 

8.  In  an  arithmetical  series  the  first  term  is  12,  the  last  term  96, 
and  the  common  difference  is  6.  Required  the  number  of 
terms  ?  Ans.  15, 

4.  In  an  arithmetical  series  the  last  term  is  14,  the  common  differ- 
ence 1,  and  the  sum  of  the  series  106.  Required  the  number 
of  terms?  Ans.  16. 

6.  The  first  term  of  an  arithmetical  series  is  |,  the  common  differ^ 
ence  f ,  and  the  sum  of  the  series  I)  '^O.    What  is  the  last  term? 

Am.  89i. 

6.  If  the  extremes  of  an  arithmetical  series  are  8  and  170,  and  the 

sum  of  the  series  4896,  what  is  the  common  difference  ? 

Ans.  8. 

7.  If  the  extremes  of  an  arithmetical  series  are  6  and  27^,  and  the  I 

common  difference  2^,  what  is  the  number  of  terms?  Ans.  11.  | 

8.  If  the  first  term  of  a  series  is  2,  the  last  term  478  and  the  num- 

ber of  terms  86,  what  is  the  sum  of  the  series?      Ans.  2O640. 

9.  In  an  arithmetical  series  the  last  term  is  998,  the  first  term  2  and  | 

the  common  difference  6.    What  is  the  sum  of  the  series? 

Ana.  88600. 1 

10.  In  an  arithmetical  series  the  first  term  is  6,  the  number  of  terms  | 

11  and  the  common  difference  2^.    What  is  the  last  term? 

Ans.  2li\ 

11.  In  an  arithmetical  series  the  last  term  is  199,  the  common  diffe^l 

ence  is  11  and  the  number  of  terms  19.    Required  the  sum  I 
of  the  series?  Ana.  1900. 

12.  The  sum  of  an  arithmetical  series  is  89840,  and  the  extremes  arel 

2  and  478.    What  is  the  number  of  terms?  Ans.  166.1 

18.  The  sum  of  an  arithmetical  series  is  83500,  and  the  extremes  arel 

998  and  2.    Required  ihe  common  difference?  Am.  6.| 
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number  of  terma 
lie  last  term  ? 

Ans.  100. 
md  497,  and  the 
.  di£ference  ? 

Ans,  11t^. 

he  last  term  96, 

i  the  number  of 

Ans.  16. 

e  common  differ- 

lired  the  number 

Ans.  16. 

e  common  differ' 

bis  the  last  term? 

Ans.  89i. 

and  170,  and  the 

ifference  ? 

^718.  8. 

and  27^,  and  the  i 
terms?  Ans.  11.  | 
478  and  the  num- 
I?      Ans.  2O640. 
le  first  term  2  and  I 
>f  the  series? 

Ans.  88600.1 
number  of  terms  | 
^elast  term? 

Ans.  21i\ 

he  common  diffe^ 

[lequired  the  sun  I 

Ans.  1900.  [ 

I  the  extremes  are! 

Ans.  166.1 
I  the  extremes  sm 
?  Ans.  i\ 


14.  A  snail  crawls  ud  a  f?  ^^^ 

w.  220  stones  arA  nia^^^  • 

J  ^^  "^^  *^e  last  term  is  478     Wh-?'-  *!l®  """^^er  of 

2^.  A  person  travelled  f        ^  ^^^^  «  the  fir^t  term  ? 

I  '  ^o^'o^of  fll!'^''?  '*"^«  from  1  to  24     TT  ^'**-  ^80  milea 
I  ''''^  "^^  *^«««  <'io^8  nial^e  in  the  day  ?     ^^'^  ^^^^^  ^'^oi^es 

-  -4«».  800, 

I    ,.    „        «EOMEmCAt  PBOGKESSIOIf 
I.  *0.  Qnantities  are  saM  »«  i,.  •    ^ 

I'^ns  8, 19  40  too  JL 
K  ,  ..  ..,  *c..  „.  ,  ^,,,^  ^^^^^^___  ^^  ^^  ja  ™«, 

'  oof^itar"-'  /-".--o^  there  are  five  thu,g,  .„ 

1.  The  ytrat  ttrm 
'i'  ^^^'«fter^^ 

K    i,T  ^^'^^^  Of  terms 


/  / 


ssa 


«^        eSOMETBlOAL  FB0GBES8I0N. 


[Blo«.ZL 


Ab  in  arlthmetlcftl  pTogreBrion,  these  five  quantities  are  ^  related  *«ta^ 

17.  Bepresenting  tliese  &ve  qmaMeB  by  lefctwa,  tims, 

tlMi:ni«nl  tnwillon  for  a  geoHBetrical  Berlea  beeonws 

irtiiM  ^'l•  inito  <*«*  ta  alwi^  cm«  I«M  tlum  tlie  nomber  «f  Iha  t^ 

Thn  In  the  third  t«rm  the  Index  of  »•  1b  2.  which  Ibo»i«  Uu  than  ^e  num. 
ber  Kc  torn ;  In  irW  term  the  index  0^  18  4,  wMch 

jaaaJaur  of 'the  temt,  4*. 

Tr.t.M  I  —  fflr<»-i  •  that  la.  the  laet  term  Ib  eouri  to  the  ftwt  tetmwdtiplled 
bj  i^^,S^^!So  iM  ii  STpowex  wA  la  h-ioatod  l^  oiJU  than 

19.  ^nce  the  Bom  of  the  series  is  eqnaj  to  the  ifm  ^ 
aU  uie  terms. 
•  =  a+a»'+ar»+a»»+ <M^+<if*-«+ ir«-»,  tauItlRlylngby  r  we  get 

Heucear-a  -of*-a;  or  «(r-l)  =  a(^^l),«md  therefore  a  =*--^:^p 

That  <«,  *»a  «»w  of  the  ««i^i^ ^^^^^^J^y'^^^'i^^^Sj^Z^Sl  d 
SSlSS^w ttfl ?«SSS?6yona ««a  tAa«  «^ comm<mra«o  and »««<• 
plying  the  ^uotUtU  by  the  firtA  term. 

WoTB.— The  second  of  the  above  series  Is  found  from  the  flrst  by  m^HIply- 

;,Ti1?d  A^'^St'SrSIJ^tffi??^^^  and  o^^ 

♦hAm  mav  1^  .anv  number  of  Intemiediave  terms.  The  ar»-J  in  the  lower 
£K  to  Jb&S  bySp^  tfae  tt^  beto*e  d**^totheiipt»eraeim 
wblohia^f^^byr. 

19.  From  the  formula  obtamed  in  Art  17  we  get  by  j 
tnimp)^og  the  tenxts,  &6. 
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17  we  get  fey  I 


Ajd^b5«tutto,the«,y^„e.  Of  A  «.r.n,n 
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obeemd  that  anaSlrmTj-Tf  .^'*''<"'s.  *^-    It  win 
h>»l*«.r»to»alvetir»«^I^^*«=^    AU  the' 


-J 


340 


GEOMETBICAL  PBOGBEBBION. 


[SaoT.  XL 


Aim.  21 


No. 

OWen. 

Beqoired. 

FormulM.                          Wbenoe  derived. 

L 

<»,r,n 

1  =  ar*-^ 

(tindamentaL 

II. 

a,r,$ 

a+(r-l)« 
—        r 

VI. 

III. 

a,n,9 

I 

i(,_Q»-i  _  a(«-a)»-i  =  0 

VIL 

'     IV. 

r,n,* 

'  -       rn-1 

VIIL 

V. 

a,r,n 

aim-1) 
*-    r-l 

rl—a 
•-  r-l 

ftindamentai. 

VI. 

^,r,l 

V.  and  L 

«               n 

VII 

a,n,l 

t 

n-1           n-1 

I      -a 

•-     1               1 

V.  and  XIIL 

VIII. 

r,n,l 

Krn-1) 

V.  and  IX 

IX. 

r,n,l 

<»-Vi.-i 

L 

X 

♦•,«,• 

a 

(r-l)« 

V. 

XL 

r,l,  » 

a  =  r(l-8)+8 

VI. 

XIL 

«,Z,  « 

a(«-a)«»-i  -  ?(«-«)•»-»  =  0 

VIL 

XIIL 

a,n,l 

^  =  (s)-! 

L 

XIV. 
IV. 

r 

a           a 
9—  a 

V. 
-      VL 

*■".«-« 

XVL 

n,l,  » 

VIIL 

XVII. 

a,r,l 

log.  /  -  log.  a  1  J 
log.  r 

L 

XVIIL 

a,r,$ 

lojt.  ra  +  (r-l)»]  -  log.  a 

V. 

"'-                  log.r 

XIX 

a,l,  » 

n 

lojc.  i-log.  a         ^^ 

VIL 

"'■'log.(«-a)-log.(«-«) 

XX 

rA* 

log.  2-log.  [W-(r-l)«]   .^ 

VIIL 

''-               log.r               '^ 
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ri 
«  =1  — 

r- 
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^1.  Given  the  first  f«i^  *i, 
number  of  term^  /o^.^Tfo^^^'::^"-  ««»,  and  tho 

22.  Given  ths  «   T.     =i>'«Mi=4sii!r.  a«.. 
^  te«n,  ^^„rf  «.^»  :>\*^;S»^<'»  »«o,  and  tte 

,  «»;.«o  4,  »,  tte  C  S  t'a^l^gt  «™  "  «.  the  oo». 

wnat  IS  the  sum  of  all  the 


Here  a=  6 -— 4  .„ , ,     ,   opbbawon. 
"I '•--4, and;- 1000000. 

Then  •=  ^^1x1000000-6^8999995 

23     G-  h      *~^        ■•^■8-=I888881|.^«* 


'-(S) 


(^.)* 


KUIE. 


I     -£««%,  mainly  ft      '?.'  ^^"*'"*''»  ^-^^^'e*.  '  ^  '^*''*'^  '^ 
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DSaot.  XI. 


Here  a  S3  8,  r = 4,  Md  ft  =x  •• 

24.  To  find  the  common  ratio  when  the  first  term,  the 
last  term,  and  the  sum  of  the  terms  are  given  i-^ 


BVLie. 


r=5 


s  —  l 


(»T.) 


lNTKRPRiTATioN.--Dm(fo  tJu  differenc&  between  tfie  firtt  term  and 
the  mm  by  the  S^erenee  betmen  the  Itut  term  and  the  mm :  the  quo- 
tient  wiil  be  the  common  ra(io. 

Example.— The  first  term  of  a  geometrical  series  ii  1,  the  laM 
term  19688,  and  the  aym  of  all  the  tenns,  29624.  What  is  the  com- 
mon ratio? 

OPXKATIOV. 

Hera  asl,  {==19688,  and  «=  2W24.  * 

ExutciSB  167. 

1   A  nobleman  dying  left  11  floas,  to  whom  he  bequeathed  his  prop- , 
erty  aa  follows :  to  the  youngest  he  gave  £1024 ;  to  the  nejtt,  «i 
much  and  a  half:  to  the  neit  \\  of  the  preceding  son's  share; 
aud  so  on.    What  was  the  eldest  son's  fortune ;  and  what  wag 
the  amount  of  the  noblenwn's  property?  ^  .^    -  ,. 

Am  The  eldest  son  received  £69049,  and  the  father  was 

worth  £176099.  .      .    „  .t.    ,  -.  *        • 

2.  The  first  term  of  a  geometrical  progression  is  7,  the  last  term  w 

1240029,  and  the  sum  of  aU  the  terms  i?  1860040.    Whj^  is  thel 

8   ^t  debt  can  be  discharged  in  a  year  by  monthly  payments  inl 

fjometrical  progressidn,  the  first  term  being  £1,  and  the  last 
2048:  and  what  wHl  be  the  common  ratio?  ^    | 

Am.  The  debt  wiil  be  £4096 ;  and  the  ratio  2. 
4.  The  ratio  of  the  tenns  of  a  geometrical  proff*«8si<»  » l»  *^e  ^M 
^ber  of  terms  is  8,  and  the  last  term  is  108Mf.    Whatist^H 
»r«u  #iio  tesmaV  Avm.  WpvaX 

6.  In  a'iiwwtncal  progression  the  first  term  is  1,  the  nnpaber  oj 
terSTaadThe  common  ratio  8,  what  is  the  sum  of  the  senfiil 

Am*  vM 


As^  k] 


I  the  foitherwag 
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84d 


of  aU  the  tems  ?    '''^^''''^  ^^  «  10.    ^hat  is  the  sum 
1*  The  first  term  of  a  *»«».-*-:«_i  '^'"-  12098286. 

Si-  Kie  ratio  of  thfl  i»Kina  «*  -  .    .  -4im.  2l 

N  number  of  Zl^Tifj:^  geometriod  p^jg^ession  is  2.  the 

her  portion?   "*^  *^' ®^«^  *o»*"^  during  the  year.    What  was 
1 )    The  am  teVmof  TireZehKr  „™^  ■^"*.  '^VSM*  ?s.  Sfd 

3B.eao, ...  tVrawrvc^rSu^^ss^^ 

^i^Atljr  J^^e^^  (according  t'^S.eTS 
self  ch^^aVewaJd     S^  ^  "'J^'^*^' «*^  ^^"^ 8^0"W  him- 

square,  4  grains  for  ^eMm^^\t^^^  ^^"^  ^^^  ««^»d 
each  of  thi  64  squares  ofthe  SaIZ  ^  '*'''  >^^On%for 
the  preceding.  Sn  wL  *«  T**^^.*^  "^^  «"^8  ^  fop 
insi^cant^utSit^'^as'Sal*/;^^^^  apparently  so 
w^  founa  to  be  menoZoTa^lt?i  'Wh^  astomshment  it 
i  of  gnuw  of  wheat,  and^t  was  ?te  Li^f  ^.r*^  ^^  »*^e^ 
reckoning  7680  griins  tJatint?  ^  **  *^'^®  P^'  ^^^^ 

Atu,  1844ft7*4Ot3»O0Miai5  grams. 
876?9996894764  bushels 
16   Th«  wi««  «*  *!.  t««294996842lSl.  " 

What  is  Se  Cteni  y'  '  "^  ^^  ^  *^«  *«"°«  "  2952ro! 

^7lA.    iQAbQA 

— _ — -    .  «^v—^^/j 


18 


14 


%-m     «M*^       ^ 


«>•  I'j^e  first  tenn  of 


2048,  and  the 
the  terms  ? 


geom^rical  progression  i 
number  "^  ♦«-~-  -•- "  «    ,«, 


18  1,  the  last  temA  ia 


terms  is  12.    What  is  the  swa  of .  All 

Aru.  4096, 
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Akn.! 


17.  The  first  term  of  a  geometrical  progression  is  6,  the  ratio  is  4, 
and  the  number  of  terms  9.    What  is  the  last  term  ? 

Aru.  827680. 

86.  When  the  •common  ratto  of  a  geometrical  seiiea  is  a  proper  frte- 
tlon,  1  e.,  leu  than  1,  the  Buries  is  a  descending  one,  and  when  iha  number 
of  terms  becomes  very  large  r"  becomes  very  small.  In  an  Infinite  descend- 
ing  series  r^  becomes  infinitely  small,  i.  e.,  its  value  becomes  =  0,  and  there- 
fore art^  may  be  neglected,  and  the  formula  for  flndiog  the  sum  becomes 


or"  —  a       —  fit 


«=:■ 


r-1       r-1     1 
when  r  is  less  than  1  :— 


•  =  - —  (»1.) 
1-r 


Heucd  for  flndiog  the  sun  of  anj  ii^fimiU  aeries 


BULK. 


lNTEBPRiTATicft».— 7%«  sum  of  an  infinite  series  is  found  by  di- 
viding the  first  term  by  unity  minus  the  common  rath  . 

EzAMPLB  l.~What  is  the  sum  of  the  infinite  series  1+^+2^+ 

OPEBATIOM. 
Here  a  =  1  and  r  =  l 

all 

Then  »  = = =  —  =  «  =  1  j.  Ant. 

1-r     1-J      I 

Example  2.— What  is  the  sum  of  the  infinite  series  '784? 


formui 
term  at 
ence  to 
Ift 
mula  X 
ratio  an 
term  by 

EXA] 


since 

Then  d=' 
t 

1st  term= 

«th=2 

And  series 

Exam 

Since  there 
Then  r>=( 

Hence  2nd 
And  series  i 


OPSBATIOM. 


Here  a  =  ^^^  and  r  =  ^^ 


Then«  =  - 


a 


looo  TjnJB 


=  {SI*  -^i^ 


EXXBCISE  168. 

1.  What  is  the  sum  of  the  infinite  series  f ,  -^,  tS^-,  &c.  ?      Ans.  f. 

2.  What  is  the  sum  of  the  infinite  series  4,  2,  1,  ^,  i,  &c.  ?    Ans.  8. 


8.  What  is  the  sum  of  the  infinite  series  *79  ? 
4.  What  is  the  sum  of  the  infinite  series  '1284  ? 


Ans.  ^|. 
Ans.  if  If. 


QjS.  To  insert  any  number  of  meani  bfitweta  two  fiiyan 
extremes : 


1.  Insert  9 

2.  Insert  4 

3.  Find  8  g 

4.  Find  7  g 

A 


,  27.  ?c 

I  mean  8  of  s 
[could  not  c 


(BiOT.  XI       I      lit».  I6_97.j 


he  ratio  is  4, 

a? 

int.  827680. 

a  proper  frso- 
n  tho  number 
flnlte  descend- 
=  U,  and  there- 

sum  becomes 

iv^flmUe  series 


•784? 


I.?    ^n«.  8. 
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POSITION. 
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^'" '-'"'''  ^  •^«-««'  «.e™  between  8  «^  «. 


Then  d=  inf.  61 -8     48 


^"""'  2-Ia.er.  6  geo^etrio.,  „e.«B  between  1  .nd  ,28 
Blnce  there  Era  A  tn— »       ^-      o>«satio». 
..en.=;i;i"7irV"---^«™^ 

Hence  2nd  term=l  x2-2  •  h-j  * 

ABd series  Is  1.  8,  4.  Me! 82^% =' '^ '=^ '  4th=4x2=.8,  &«. 

,   T      X  ExEHcrsE  169. 

'I-t  9. rittoeticl^eana  between.. „a  92 

'  '^'^  *  «ri«»etioa,re«5  ^^^.'^'^'Z' ^'  "«•  «"'  '*■  «'•  »2. 

8-  Kad  8  geometrical  mean,  betweenl'w  LJI'  ''*'  '^*'  «*-  «". 


27    P    •••       .       ^"SITION. 


S^46 


SmOLE  POSITION. 
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28.  position  is  divided  into : — 

1st  Single  Position—when  only  one  assumed  num- 
ber is  used. 

2nd.  Double  Position'—- when  two  assumed  numbers 
are  used. 

29.  Single  position  is  employed  in  the  solution  of  those 
problems  in  which  the  required  number  is  increased  or 
decreased  in  any  given  ratio,  i.  e.,  when  it  is  increased  or 
diminished  by  any  patt  of  itself ^  or  when  it  is  multiplied 
or  divided  by  any  given  number,  j 

30.  Double  Position  is  employed  in  the  soMo^  of 
those  problems  in  which  the  result  found  by  increasing  or 
decreasing  the  required  number  in  any  given  ratio,  is  it- 
self increased  or  diminished  by  some  other  number  which 
is  no  known  part  or  multiple  of  the  required  number. 

SINGLE  POSITION. 

31.  Single  Position  proceeds  upon  the  principle  that 
the  results  are  proportional  to  the  numbers  used»  and  is 
employed  in  all  cases  when  the  problem  can  be  stated 
algebraically  in  the  form  of  ax=b,  where  a?=the  required 
number,  a  the  given  multiplier,  integral  or  fractional,  and 
b  the  fidven  result. 

32.  Let  it  be  reqalred  to  find  a  valof  of  m  snob  that  am=zh.  SnpiSose  «' 
to  be  this  Talae»  and  mstead  of  b  we  obtadn  b'  for  the  reiult.    Then  we  have 

005=6  and  a9'=b',  and  dividing  we  get  — -  =  j-  or  -  =  r-  whence  6':  &::«.• 

b      , 
o 

Hence  for  single  position  we  deduce  the  following 

BULB. 

Asmme  a  number ^  and  perform  with  it  the  operations  described  in  | 
the  question  ;  then  say,  as  the  result  (Stained  is  to  the  number  used^ 
so  is  tint  true  or  given  result  to  the  number  required.  , 

Example  1.— What  number  is  that  vehich  being  increased  by  itaj 
fourth  part  and  diminished  by  its  fifth  part  gives  63  for  the  result? 

OPXBATION 

Aiuume  any  number,  40.*  Then  ont-ftywrth  of  number  =  10,  and  ime-fj&'\ 
=8. 


*  For  the  sake  of  convenience  we  assume  a  number  of  which  we  can  tak^l 
the  required  parts  without  uaingihtctlons. 
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Pi»<H».-40+i  of  lO-J  of  «=«. 

18 ;  wW  wi«  thai;  Ju«^A     *^'  """'^^^  "^"^^'^  '^'  "n*  >^ill  ^ 

OPXBATIOir. 

^|;»»n«  «^  b«  th«  t  amber  ot  ounlk 


«i«T<Wrtt  of  80=16 
OM-flfaKib   of  60=10 


-v  ^■^=4^t'tu  shoal 

P"©©!-.-*  Of  M+ J  ol  84+ J  of  i.    ,  J?. 


'ly  qtMitioii,  aqiua  la 


£XKROttl«   ISO. 

g^re  6i,  to  e2&,  woman  7d  to  ;«S  .SS'IT  '  !^  '«'^  °»*^  ^e 
M  many  women  as  men  Sid  th^.  •^''  ^- '  '^®'«  '^^^  t'^oo 
women.    Bon  J:^y'':^Zrtre:S^r '^  "^^ '^''^'' '' 

2.  A  person  bought  a  chaise  ^C^  TA  ^  ''°"?»  *"**  ^^  children. 

oatne  to  tid^e  the  S  of  SS  S   ^""^''i;  '^'^  ^^^  ?  t^ie  horse 

'       tbe  price  of  the  hor^^d  hame^^wV^^^^^^      "^.^  '^«« 

^n..  He  gave  for  ^  W«l  ^^s^^'lS^  ?^^  ?"  ^^'^^ 

8.  A'B  age  is  double  that  of  B'a  •  R'«J«.T1S'   i  *    , 

"-""-•1-1.  if.'  ^S^^-LSi  "*  *- 


■  Mutt  so  tlir^  tlii^i  ciri^^i'*'^^  t"  ^^,*^'»  *«»,+<?8 


1 

Uid 
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DOUBLE  POSITION. 


{SlOT.  XI. 


I 


I 


6.  A  can  do  a  piece  of  work  in  seven  days ;  B  can  do  the  same  in  5 
days ;  and  0  in  6  days.  In  what  time  will  all  of  them  execute 
it?  Ans.  In  1+^^  days. 

6.  A  and  B  can  do  a  pie.ce  of  work  in  10  days;  A  by  himself  can  do 
it  in  15  days.    In  what  time  will  B  do  it?       Ans.  In  80  days. 

1.  A  cistern  has  three  pipes ;  when  the  first  is  opened  all  the  water 
runs  out  in  one  hour;  when  the  second  is  opened,  it  runs  out 
in  two  hours ;  and  when  the  third  is  opened,  in  three  hours.  In 
what  tune  will  it  run  out,  if  all  the  pipes  are  kept  open  togeth- 
er? Ans.  hi  ^-  hours. 

8.  What  is  that  number  whose  ^,  ^  and  f  parts,  taken  together, 

make  27  ?  Ans.  42. 

9,  There  are  6  mills ;  the  first  grinds  7  bushels  of  com  in  1  hour, 

the  second  6  in  the  same  time,  the  third  4,  the  fourth  8,  and 
the  fifth  1.  In  what  time  will  the  five  grind  600  bushels  if  they 
work  together?  ^n«.  In  26  hours. 

10.  There  is  a  cistern  which  can  be  filled  by  a  pipe  in  12  hours;  it 
has  another  pipe  in  the  bottom,  by  which  it  can  be  emptied  in 
18  hours.    In  what  time  will  it  be  filled,  if  both  are  left  open  ? 

Ans.  In  86  hours. 


DOUBLE  POSITION. 

33.  When  the  number  sought  is  to  be  increased  or  di- 
minished by  some  absolute  number,  which  is  not  a  known 
multiple,  or  part  of  it — or  when  ^t^o  propositions,  neither 
of  which  can  be  baifished,  are  contained  in  the  problem, 
we  use  double  position,  assuming  two  numbers.  If  the 
number  sought  is,  during  the  process  indicated  by  the 
question,  to  be  involved  or  evolved,  we  obtain  only  an  op- 
proximation  to  the  quantity  required.  In  other  words 
double  position  is  employed  in  all  cases  in  which  the  prob- 
lem stated  algebraically  would  take  the  form  of 

ax+  b  =  c 

where  x  is  the  number  sought,  a  the  given  multiplier,  in- 
tegral or  fractional,  b  the  given  increment,  and  c  the  given 
result. 

T.^jLuris  7.  Bt  Analysis. —Since  A  can  do  the  whole  work  in  7  days,  in  1 
day  be  will  do  ^  of  the  whole  work,  similarly  in  one  day  B  will  do  },  and  Giot 
the  whole  work.  Therefore  working  together  they  will  do  |  +  }  -f  ic|f(  of  th« 
whol^  work,  and  they  will  reqiiire  as  many  days  to  do  the  whol«  work  M  if{  >• 
eoQtalned  times  In  1,  i.  e.,  l-HI^=lHt  days.  Ans^ 
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^^;^Letitbe,e,ulredtoiind..alaefor«.ncha.toaatisfythee,^tion 
these"he" oUSVs'SSf'J  f^?.'^"*'''"  """bers  n  and  «■  and  n.^  **"' 
be  .and  e'.  both  «uppoT?„Txc?s8!'*  ^"^''""'''  •"^  ^«t  S?eVr; WrrTsS 
<w»  +  ft=:cam  wand  a»' +  J  — a  .  .,  .yp.   ^   .  ^ 

««kt«cCni  <*„„, , ..  „,  „  '">•  "^  '^  "« "■"«». 

i)wdtagivbyT,.g,t  ?&:^)-  .;"::<"  ;•')=•■  <n 

■Ma  rednciog  this  w.  get  ai  s  "'«— "«' 

Hence  for  double  positiorwe  deduce  the  following:- 

J    J  RULE. 

P^f^^^esZ^poZX^'t^^l^^  on^iD^^om  upon  them  the 

to  tE-  fi'^^'^'y  '^'^  <^^ZdZmhZZV    '''''>  ^  'f  4'^ 
to  th^  other;  and,  if  the  errors  aTZli  *^  ^'■^'*  ^hicJi  betonad 
ths  difference  of  thl  r^JZ7\Z\l'f-/'^^  ""  ^'^^^  "^^^^  S 
tfone  IS  a  plus,  and'the  otZ  1 1  L?/'''*"*  ""f  *^  ^<^^^    But 
*^  products  by  tJte  sum  oftCe'rorsT^Jjro'^  divide  the  sum  of  ' 
^  th.  number  sought,  or'an  c^ C^;^^^!  '^'  '"^  ''"^^  ^^'^ 

Example  1. — Therp  U  o  «=!,    i.       , 
as  long  as  his  head  and  half  W^^^^  ^^"*^  '^  ^  ^^*  lo^ff.  his  tail  i« 
l^ead  and  taU ;  -hatt rwh^^ll^^ft^^^^^    ^^^^  -  ^ 


Errors  +  4 
^    Aflaamed  numbera. 
S4 


Products. 

112 

48 


Error  =s  +  2 


Difference  of  erroras  2  mm.,.        .  - 

Then  64  ^  2  -  82  !?f  «' P'oducta  ==  64 

8  +  *  of  82  =  8 +•  16  =  24  =  ^*'°?*^  <*'  body 

fl ,,  tall 

^=     "  head 


■per 


W=  length  offish. 
:a."  »d_,?fo4ilt'Lr,^!!±'? '»*  ?0 OaT. for »5 cent. 


Eibot  time. 


,     He  received  ft26  -"Vow  hn»^  ""•'  ^!  ^""^^  ^e  idle  durimr 

how  many  days  was  he  mt? '         ^°''  ""^"^  *^»y«  <«d  he  work,  aSS 


350 


DOUBUB  FOBITIOir. 


(BpobZI. 


A«r.84.] 


OPVUTION. 

Suppose  lie  worked  60  d*7^  then  he  was  idle  80  daya. 


SttiH  earned  =:  SO  x  75=  iST-SO 


Tn^erenrit 
Eedolt  obtained 

EnroT 


SniD  received  =   22-60 

Again :  rapposiB  he  worked  40  d^jv ;  then  h»  lost  40  dqyi. 

Besnitveqaired 


Sam  ei^raed  =  40  x  76=  $80-00 
8amforfeiteds40x60=:   2000 

Bamredeivea±=   lO-OO 


veqai 
Beaolt  obtained 

Error 


=5-9-80 


=     10-00 


=-16-00 


Errors.  Aasnmed  numbers.  ■         ProdtMU 

—  16      X  60  =  760 

-2|      X  40  =s  Mf 

Difference  of  errors  =s  12^.  Difference  ofprodncts  =  660. 

Therefore  result  required  =  660  -s>  tXftsi  62  days. 

? umber  of  idle  days = 80  -  62  =  2&  Am. 
Bi6of.-Sttttrei#hed    tti6«  x  7(«^W00 
Sua  ISniiittedic:  28x00=  14D0 

Snip  received = t26'CiO 

ft 

I^AU?!^  S.—Wiat  i^iunljer  fsl^  wW<ife  li^bg  mtdiipliod  by  3, 
the  product  incFeaaod  by  4,  aiul  that  sum  divided  by  8|  the  queueat 
BhtOibed^? 

orKunov. 

Aiipia^  40  to  be  the  nnmber, 

Then  40  X  8  =  180  +  4  s=  1M4-8  =s  |Us  testiU  0M«||i44. 

82  =  reeiutr#qnired. 

Errors  — 16| 

Agitin :  eosBine  lOQ  to  be  thd  uunber. 

Then  100  x  8  ^800  -f  4s4»4-i-8  =  88  =  reiuH  obtataed. 

82  =  r^t  requiMH 


Error  =  +  0 


8am  of  errors  32} 


X 
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AssunedLnnmbers. 

IW  :sl660 

40  «  840 


8«m  of  prodiaets  s  1888  i 

1880  I 

Beqoired  nnmber  « -s^  se  8i  Am.  [ 

t>JU>0».-^  X  8  s  262  +  4  s  266 -i- 8  =  82. 

Kzmr-^  *Wf  ewunple  we  tfike;  the  sumol,  theexvefs  Pc>r  a  divisomd  «ie 
svm  of  the  prodnetsfor  a  dividend,  beoaoie  thp  tifson  are  not  i>«th  pl/M  oi 
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«m^^7u^  '"  *^  »"»'«'  ""*  »  equal  to 4  time,  ite 

OPBBATIOir. 


AwameM 

V64=8 
4 

» 

SI 


C8,  result  obtained. 
M,  result  required. 

—11,  difference. 

81 


AjBnuneSI 

V8i=9 

4 

86 
SI 


W.i^U  obtained. 
HI.  result  reqofred. 

-24,  difference. 
o4 

881 


The  lint  approximation  is  4*^dl64 

nearer  approxWtlon.        '  ^*"  ^'^^  **'  "»«  '^^^^  ""^^y^S^f^ 

SEOOJifD  BDLE. 

hnds),  into  the  product  of  the  dJerenc7o71^£l^^ '"''  V  ^W^^^^t 
errors.  The  quotient  Jll  be  tVco^e^i^T^r  <'^^o^ofth^ 
been  used  as  multiplier.  <^orrection  of  that  error  which  has 

OPERATION. 
4  20 


10 

^00,  the  result  required. 
-14  ia  «a  error  of  dtf^(a. 


100 
10 

_-'  — "  •vDuib  required. 

+10laan#rrorof 
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Tbe  errors  are  of  diff«r«nt  kinds :  and  their  tiwtA  is  U-f  10=84;  and  tb« 
difference  of  tbe  assumed  numbers  Is  26—19=0,    Therefere 

^  14,  one  of  the  errors. 

II  maltlplled  by  6,  tbe  difference  of  tbe  numbers.    Then  divide  bj 

24)84 

and  8*5  Is  the  correction  for  19,  the  number  which  gave  an  error 
of  14. 

19+ (the  error  being  one  of  defect^  the  correction  is  to  be  addtd)  8'6=:22'0 
ejC22  10b.  is  the  required  quantity. 


Abt.  84.] 
■upp 

Product 


EXEROISI  161. 

1.  A  son  asked  his  father  how  old  he  was,  and  receired  the  following 

answer :   Your  age  is  now  \  of  mine,  but  6  years  ago  it  was 
only  \.    What  are  their  ages  ?  Am.  80  and  20. 

2.  Required  what  number  it  is  from  which  if  84  be  taken,  8  times  the 

remainder  will  exceed  it  by  \  of  itself?  -4ns.  68^. 

8.  A  and  B  go  out  of  a  town  by  the  same  road.  A  goes  8  miles  each 
day;  B  goes  1  mile  the  first  day,  2  the  second,  8  the  third,  &c. 
When  will  B  overtake  A  ? 


A. 

Suppose        5 
8 

40 
15 


B. 
1 
2 
8 

4 
6 


5)26       15 

T 

8B 
90 

1)16 


A. 
Suppose       7 
8 

66 
88 

7)28 


B. 
1 

a 

8 

4 
5 
« 
7 


-4       28 
5 

80 

6— 4s:l=differenoe  of  enron. 


We  divide  tbe  entire  error  by  the  number  of  days  In  each  case,  which  gives 
the  error  in  one  day. 

4.  What  are  those  numbers  which,  when  added,  make  26 ;  but  when 
one  is  halved  and  the  other  doubled,  give  equal  results. 

An*.  20  and  5. 
6.  Two  contractors,  A  and  B,  are  each  to  build  a  wall  of  equal  dimen- 
sions ;  A  employs  as  many  men  as  finish  22i^  perches  in  a  day; 
B  employs  the  first  day  as  many  as  finish  6  perches,  the  second 
as  many  as  finish  9,  the  third  as  many  as  finish  12,  &c.  In 
what  time  will  they  have  built  an  equal  number  of  perches  ? 

Ant.  12  daya. 
6.  What  is  the  number  wboae  i,  \^  and  f  muitipUed  together, 
make  24? 
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Product  =  18 
f  =  4* 
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S53 


81,  resuU  obtained. 
^  resnlt  required. 

+  6T,  error, 

H  tha  cube  of  4 

8648,  product 

67  +  21  =  78 


Product  =  2 
|  =  H 

8,  result  obtained. 
24,  result  required. 

-;21,  error. 

1728,  the  cube  of  12. 

78)89986  is  the  sum, 


8K10     ^      ^^   612  the  quotient 
^012  =  8,  is  the  required  number. 

x-x-Jl_  =  24;orl.8.  =  24.     . 


8 


64 


V.  'What  number  is  it  whose  4   i  i       ^  t 

will  produce  6998J?  *'  *'  "'  *°^  i'  multiplied  together 

•  ^  ^^^  *o  ^»  give  me  one  of  vonr  flr,;ii-  ^  -r  «         ^^-  Se! 

as  many  as  you  will  have  IrB. it  J'  ^'^.  J  «^^"  ^^^e  twice 
shillmg  I  shall  have  as  many  as  yoTVn^^  ^f  Jou  give  me  one 

^^^^'^^    Sow  many  had  each  V 

u?  r®  *^<»  numbers  which  wh^n  .aa  a  •^'^'  ^  ^'  ^^^  B  6. 
but  the  i  i  and  ^  S-ThT^ir  «i        *^^'*^'^'  °^^«  30 
lesser     What  are  they?      ^  '^*''  ^'^  ^1"*^  *«  i,  f,  ^  of  the 
iw.  A  gentleman  has  2  horsps  nn^  «     jji  ^'W-  12  and  18 

if  set  on  the  back  of  tS  «   7 1  ^^^^^  ^^^^  ^^0.     The  saddle 
that  of  the  secotf  buU?"^^^^^^^^^^  ^ Je  his  valut^ 

will  make  his  value  treble  ttl?V  t  ^l""^  ""^  the  second  horse 
,^      of  each  horse  ?  '^^'  *^*'  «^  the  first.    What  is  the  valS 

^i.  A  gentleman  findinff  spv^^rai  k«  , .      ^^-  ■^30  and  £40 

and  had  6d.  lerbr^1elK'*^l^"°^'g^^«*««ach4^^ 
have  12d.  too  litt  e.    HowmanvbflT  ^^'  *^  .""'^'  ^«  ^ould 

aow  many  beggars  were  there?    ^w«.  9. 


d54 


COUPOXrSD  INTBKEST. 


COMPOUND  INTEREST. 


[BaoT.  Xt 


35.  Lot  /*  =  the  prlnclpnl.  /  =  the  Interest.  A  =  the  atnonnt,  <  =:  the 

iiiitntflr  «if  piiympnts,  niid  r  ~  the  rate  jier  unit  for  one  payment. 

Then  sint'e  i-  is   hv  Interest  of  .*1  for  one  payment,  the  amount  of  tl  for  one 
puytnent  Id  l  +  r,  nnd  since  tht-  principal  i.s  ahvMys  proportional  to  the  amount: 

1  :  1  +  /'  •;  P  :  P  (\+r)  rr.  Amount  of  P  at  end  of  Ist  period. 

1  :  1  +  r  : ;  P  (I  +?)    :  P  (l  +  >)«    =     Amount  of  P  ai  aul  of  ilnd  neriod. 

1  ;  1  f /•  : :  P  (l  +  ?)2  :  P  (1+r  3    =    Amount  of  P  airr,<?  <  f  8rf'  19y\o<\. 

1  ;  1+r  :  :  P  (1  +  //'  :  P  (l  +  r)*    =    Amount  of  P  hto^  i  if  4th  perio  1 

And  so  oil ;  hence  at  the  end  of  the  /<*  period  A  —  i"  (1  +  r)',  yihlvh  k. 

formula  (I)  in  the  margin. 


A  =  P(l  +  r/(I) 


(T^  ("> 


r  =  V''|  -KHI) 


0{t.  P 


__  Ufi  A 


(IV) 


Dividinjf  oacli  si>?o  of  (I)  by  (l+r)*  we  get  i':T- 
mula  (H)  in  the  margin. 

Dividing  each  side  of  (I)  by  P  we  get  (I  +  r) 

=  p ;  ci^iacting  the  t    root,  and  transposing 

the  1,  we  get  formula  (HI). 

Cataining  aa  before  (1  +  r)«  ~  ^  and  >'\pplyirig  the 

principle  of  logadtlms  we  gr-t  lop.  (1  +  r)  x  #  = 
log.  A  —  log.  P,  and  dlvldirij.;  ;^ach  s'.da  by  log. 


,^      .  ..  ^      Jog-  A 

(1  +  r)  we  get  t  =  — ^ — 

of  the  margin. 


log.  P 


log.  (1+r) 


,  which  la  (IV) 


log.  (l+r)''"' 


Lastly,  to  find  the  time  in  which  any  sum  of 
money  will  amount  ro  n  times  Itself  at  a  given 
rate  per  cent,  compound  interest,  we  substitute 
«P  for  A  in  forniul.i  (I),  which  gives  us  nP 
=  P  (1+r)'  and  diviong  each  of  these  by  P  we 
get  n  =  (1  +r)«  whence  log.  n  =  log.  (l+r)x<; 


or<=: 


i 


og.  n 


log.  (1  +  r)' 


,  which  is  formula  (V). 


APPLICATIONS. 

When  the  principal,  rate  per  cent.,  and  time  are  given 
to  find  the  amount  ;— 

RULE. 

^  =  p  (1  +  ry  <ff  log.  A  =  log.  P  +  log.  (l+r)  x  t.    (1) 

Interpretation. — Multiply  the  logarithm  of  the  amount  of  $1  for 
one  payment  by  the  number  of  joaym^nts^  and  to  the  product  add  the 
logarithm  of  the  principal ;  the  result  mil  be  the  logarithm  of  the 
amount. 

JI.  Find  the  natural  number  corresponding  to  this  logarithm  and 
the  result  will  be  the  answer. 

Example.— To  what  pum  will  $760  amount  iu  8  years,  at  2  per 
cent..,  quarterly  compound  interest  ? 

OPFBATIOW. 

Hpro  ir  =  JU",  r  =  'ua,  Jtiu;  c  :^  i£,  suite  luftro  c    -  .  .v  quaiicrs  su  a  j-rsisi 

Then  A  =  P  (1  +  r)t  or  \oe.  A  =  log.  P  +  log.  t  •  >  r)  x  t  =  2-876061  ♦ 
<)-C08600  X  12  =  2-978261  =  log.  of  Answer.    Hence  .uaount  =  $961 '17. 


1  applyin.^  tbe 


Amto^Tj  Compound  iNTEEEflT.  ^ 

^A.  %^ahJ^'  *°^°*^*'  '**^  *°^  ti^*  «e  given  /o>rf 

^  BUtl. 

for  ^^^i^^anlSe  luo  ?r«  "^  '^^^'^''^  '^'  ^^^nt  o/|l 
payments.  '      "  '^'''*''  *'  '<*  '^^  /'o'^^  »mifica/«rf  6y  the  numlJr  of 

<i^^^nfZf,f^^^^^  nun^r  tkus  attain.,  an,  tke 

Tnh^   th      1  .  "^  LOGARITHMS. 

principal.  "*"'**'*^  ««"  *«  '^«  logarithm  of  the  required 

Example. Who*  tv^;«^'    i 

Hero  A  -  aTRA  „  OPKBATION. 

aere  A  =  8764,  *•  =  -035  and  «  =  22. 
Then  P  =  -J^^  „. ,      „ 

He^e"p==%a:ir^«  '^  ^  =  «-^^2702-0-828680  =  3-614022. 

^o/.rf'/^T':?4t:  ;,^,^^.::^  P^ncipal,  and  time  are  given 

BULK. 

payments.  "^  ^     *''-'*^  ^'"^'* ««  indicated  by  the  number  of 

^•a/e  jDer  cew^.  ^^  ^^**  ^^  ^0^>  «wfl?  the  result  will  be  the 

c   lyi        .     ,  ^^  LOGARITHMS, 

^^e  X^nZ:^uJ;/Z't^^  t  "Sr^^  *'^  ^^9arithm  of 

ment.;  the  result  mlhfthTlotui^TA  ^^ '^'  ^^^ber  of  pa^. 
payment.  "^^  toganthm  Oj  the  amount  of  %l  fo;  ^^ 

Find  the  natural  — ~-i— 
tract  1  the  rest^^i  Uth^r^TZ^^'^  S'5*'  ^"^  f^o^  H  *«6- 
mi  tho  rate  per  cent,  ^  ^nit.and  this  multiplied  by  lOQ 


356. 


COMPOUND  INTEBE8T. 


[BiOT.  XI. 


EzAitPLC. — ^At  what  rate  per  cent,  compound  interest,  payabl* 
half-yearly,  will  $278  amount  to  $6742  in  27  years  f 


OPERATION. 

Here  ▲  =  6742,  P  =  278  and  t  -  M. 

_.       ,      ,,        ^      log.  A- log.  P     8-828789 -2-444045 
Then  log.  (1  +  r)  =  — ?  "*      - 


1-884744 


t  S4 

=  '0256484.    Hence  1  +  r  =  1-06,  r  =  -Oe,  and  rate  per  cent.  =  6.  Ant. 

38.  When  the  amount,  principal,  and  rate  are  given 
to  find  the  time  ;— 

BULK. 

log.  (1  +  r)      ^      ' 

Interpretation.— fifwifract  the  logarithm  of  the  principal  pom 
tlve  logarithm  of  the  given  amount,  and  divide  the  remainder  by  the 
logarithm  of  the  amount  of  $1  for  one  payment ;  the  quotient  mil  be 
the  number  of  tfte  payments. 

Example.— In  what  time  will  |729  amount  to  $7143  at  2^  per 
cent,  compound  interest,  quarterly  ? 


OPBBATIOlf. 

Here  A  =  7148,  P  =  729  and  r  -  •026. 

^      ,     log.  A- log.  P     8-868881 -2-862728 

Then  t  =  —^ —  = ; 

log.  (1  +  r)  0-010724 


0-991168     „  ,„ 

'-=92*42  payments 


0-010724 
=:  28-l(KJ  years  =  28  years  1  month  7-8  days.  Ane. 

39.  To  find  in  what  time  any  sum  of  money  will 
amount  to  n  times  itself  at  any  given  rate  per  cent,  com" 
pound  interest : — 

RULS. 

Interpretation. — Mnd  the  logarithm  of  the  numl'ir  expressing  to 
hmD  many  times  itself  the  given  sum  is  to  amount,  and  divide  it  by  the 
logarithm  of  the  amount  of  $1  for  one  payment ;  the  result  will  be  the 
required  time. 

Example  l.-^In  what  time  will  any  sum  of  money  amount  to/ve 
times  itself  at  6  per  cent,  per  annum,  compound  interest  ? 

OPERATIOir. 

Here  w  =  6  and  r  =  '05. 

Then  t  =  ,-^,~  =  SS  =  82-987  yrs.  =  82  years  11  months  26  dayi, 
log.  (1  +  r)      0-021189 

An$. 

iJAAMriiS    a.""~lU  TTiiKi  luuc  TTUi  CUJ.J  sulu  vi  iiiviicjr  ouiuuuv    tiv  rtsrn 

tiihes  iteelf  at  8^  per  cent,  quarterly,  compound  interest  ? 


Amis.  88.48.] 


AimuiTlES. 


857 


Here  n=9  and  r=08R, 
Then  t=~}^-JL.-  0'9ft484g 
II  month.  IsX^Ai^  0i)l4M0-«-8"6  P«yinent.=16W»  7«««:Wy« 

ExKRoisB  162 

„   ,  "^  «      ^'»«-  Amount=$l820-96 

2.  In  what  time  will  any  sum  of  r»n«  ^<*™PO"nd  interest=$  607-6'7' 

at  U  per  cent.  quKl^,  co^prKtrstT  ""^  ^^^«  ^^-^^* 

per  annum,  e^m^  tote^Tr  ^  '°""'  "^"  "  »  P»  «^*' 

6.  What  principal  put  out  at  nn^^^"^^*.  ^*^  y®*™  ^  months  28  davs 

7.  To  what  sum  will  $2468-18  ammmf  m  lo  ^^-  153-63. 

est  8t  per  cent,  half  yearivT  ^^  y^*"  **  compound  inter! 

8.  What  principal  wiU  amount  to  msi-4a  i.  i,  ^'**-  ^6427-706. 

-terest  at  the  rate  of  4^  per^Jn^^^^.-^"  b^fn^X^dr 

9.  In  what  thne  will  any  sum  of  mnn«„  ^^-  12866-723. 

6i  per  cent,  half  yeIrrcomp7uS7inrS  *^  ''  """^^  '^  '^ 

An8.  28  years  9  months  8  days. 


ANNUITIES. 

expiration  of  a^en  ti^«°°t  t  ^  ?,»'!«  ""«  after  the 
"peoilied  event.  ""^  occurrence  of  a 

43.  An  Annuity  certain  it  one  that ;.  »«  »    *•       , 
»  fixed  number  of  years.  '  '°  "^ntmne  for 


S58 


ANNUITIES. 


[BxoT.  XT. 


44.  An  Annuity  contingent  or  a  life  annuitt/  is  one 
that  is  to  continue  to  be  paid  ouly  so  long  as  one  or  more 
individuals  shall  live. 

46.  A  Perpetnitv  is  an  annuity  that  is  to  continue  for 

ever. 

46.  ^  Ai)'^'  t  is  in  arrears  v  hen  one  or  more  pay- 
ments ar  ,  T  jtained  "after  they  have  become  due. 

47.  Ihe  amount  of  an  annuity  is  the  sum  of  the  pay- 
ments forborne  (i.  e.  in  arrears)  and  the  whole  interest  due 
upt>n  them. 

48.  The  present  wor'\  of  an  aiMuifj  is  that  sum  which, 
being  put  out  at  interest  until  the  annuity  ceases,  would 
produce  a  sum  equal  to  what  would  have  been  accumulated 
hA  the  annuity  been  left  unpaid  until  that  time. 

49.  Annuities  are  calculated  at  both  simple  and  com- 
pound interest. 


jkKtM,i 


No 
tor  fliidl 
rally  jul 
the  full( 

Fin 
the  tim 
will  be 

Not 
fist  Is  ev 
an  annui 
nuity;  I. 
requires  i 
Various  r 
are^  In  et 


61. 

and  th 
amount 
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ANNUITIES  AT  SIMPLE  INTEREST. 

60.  Let  a=  a  single  payment  of  the  annuity,  <=numl)er  of  payments,  r=: 
rate  per  unit  for  one  period,  and  A--araount  of  the  annuity. 

Then  when  the  annuity  is  forborne  any  i.umhcr  of  paymeT\>  the  last  pay- 
ment being  made  at  the  time  it  falls  due,  is  equal  to  a ;  last  cmjment  but  one 
=«+ interest  on  a  for  oue  period =a  +  ar;  last  but  two=a  + interest  on  a  for 
two  paymant8=a+2ar;  last  but  three=a  +  8a»','  last  but  four=a+4flr,  &q 
and  hence  tlio  first  payment=a+ interest  on  a  for  one  le-  than  the  n"'  ^r  or 
pay  men  ts = a  i-  (<—  i)ar.  _,     i 

Hence  the  payments  forborne,  with  their  nterest  constitute  ft  eries  In 
arithmetical  progression  where  the  first  term  ip  the  last  term  a+  y  - 1)  «^i 
the  common  dlflfereuce  ar,  the  aum  of  the  series  A,  uud  the  nut   ler  of  terms  t. 

Then(Art6)A  =  a+(a+a/)  +  (a+Zaj)  +  (a+8a').&o-  +{a+(<-l)ar} 
Whence  (/;  -.  6)  A  -^  |  a+o     <-l)ar  }  ~  =  (l+  ^-~'~^)ta  which  is 
formula  lin  the  margin. 


A=..(lH.2-J'0<» 


a  = 


rss 


2A 


«(8  +  («-l))r 
2(A-flO 


(II.) 


ai{t-  1) 


(Hi) 


^S5  -  ^ 


Formal  as  II  TH,  ar>:!  TV,  are 
derived  from  fo^  aula  I,  rauS' 
posltioD,  '«- 


Inter 
number  o 

Multij 
ihe  numbi 

EXAMI 

to  M. 

Here  a 

Thr 

(1  +  -OS 

62    ^ 

number  c 
interest  a 


Interpr] 
number  <  "  % 

MulHtth 
the  given  at 
i^  'UtuiUbi 


\ 


BioT.  XT. 

'  is  one 
or  more 

inue  for 
re  pay- 
he  pay- 
•est  due 

1  which, 
!,  would 
mulated 

id  com- 


A»m  44^.] 


^      'TTIES. 


mentfl,  f= 

le  Inat  pay- 
;?nt  but  one 
!St  on  a  for 
+4ar,  &c. : 
niif  '  er  of 

n    eries  In 

+  vi-l)  ar, 
of  terms  t. 

+  {t-l)ar\ 
ta,  wblcb  is 


uid  IV,  are 


359 


— )(.+i^ttj„., 


-^PPLICATIOXS. 

and  ?h;Ti;:Ve^;ert1f  i^r^^^^^^^^  ''  P^^-«°*«  ^-bome, 
amount:^      ^  °*  '°^^'^^^  a^e  given,  to  find  the 

BULB. 

(^-Ijr 

Multiply  the  number  thus  obtainJlT,L         J 
th^  number  of  payments,  aXh7reiu  LuiTf^'' "^ '^  ^'^'^^^'V  h 

Example  -If  a  pension  of  Loo  '^'  '''^""'^'^  '^'^''««' 

to  vv.  •  .  .  will  it  loun^ !i  ^0^;-  rp"i^  itte!^Sr  '  ''^^ 

Here  a  =  600.  ^=5,^=. 04.°"'^"°^- 

Then      =  a,  ^  +  ^)r  ) 

*  ^—  \   =  600  X  6 . 

0  -^  "OS;  )0      1^8  =  13240.  Am, 

xnterest  allowed,  are  gi-   nrrX^^^^t r^';!  ""'•  »' 

lULE. 

a  = J^ 

iNTERPRETATION M    /,«/„  ** 

>"H/«  iCi//  be  ti^  annuity  rjj     4  ''^  ''  """  "iMntdi  tht 


>1 


J    .    (5-1)  X  -04  )    . 
+   _ I   =  8000  X 


360 


ANNUITIES. 


[BiOT.  XI. 


ExAMPLK. — ^What    annuity,  payable  quarterly,   will  azDOunt  to 
$8226-26  iu  7  years,  at  4|  per  cent,  per  annum,  einiple  interest? 

OPlRATIOir. 

Here  slnoe  tho  rato  is  4|  per  cent  per  annnm,  or  "04^  per  unit  per  annono, 
the  rate  per  quarter  =  -046  -«-  4  =  -OllSO. 

Then  <  =  28,  ^  =  |8226-26  and  r  =  -01180. 

2A  8226-2S  x  2 


as: 


8450-60 
28  X  (2  -t-  -80876) 

s  |100  =  quarterly  paymeot,  and  hence  annual 


<j2  +  ^'  -  l)rf  -  28|2  +  (28-1)   x   -01126} 
0460-80  6460-60 


28  X  2-80876        64-506 
annuity  =  $400.  Ans. 

63.  The  application  and  interpretation  of  the  remain- 
ing formulae  will  be  readily  understood  from  the  foregoing 

examples. 

Exercise  163. 

1.  In  what  time  will  an  annuity  of  $1000  per  annum,  payable  half- 

yearly,  amount  to  $8365,  allowing  simple  interest,  at  the  rate 
of  6  per  cent,  per  annum  ?  Ans.  14  payments,  or  1  years. 

NoTK.— In  this  question  we  use  formula  IV,  r  being  equal  to  -08  and  a 
=  600. 

2.  If  a  rent  of  $460  per  annum,  payable  quarterly,  be  forborne  for  11 

years,  to  what  does  it  amount,  allowing  6  per  cent,  per  annum, 
simple  interest  ?  Ana.  |6646'S7i. 

Note.— Take  a  =  $112-80,  r  =  DIS  and  t  =  44. 

3.  At  what  rate  per  cent,  per  annum,  simple  interest,  will  an  rmnuity 

of  $300,  payable  yearly,  amount  to  $1680  in  6  years  V 

Ans.  6  per  cent. 

4.  The  rent  of  a  farm  is  forborne  for  8  years,  and  then  amounts  to 

$2080.  Now  assummg  the  rent  to  be  paid  half-yearly,  and 
Qimple  interest  at  the  rate  of  8  per  cent,  per  annum  allowed, 
what  was  the  rent  of  the  farm  ?  Ans.  $200. 


ANNUITIES  AT  COMPOUND  INTEREST. 

64.  Let  A,  a,  r^t=s  same  quantities  as  in  last  articles,  and  also  let  «  s 
present  value  of  the  annuity. 

Then,  as  before,  the  last  payment  of  a  forborne  annuity  beinor  paid  when 
due,  =  a;  last  payment  but  one,  =z  a  +  interest  of  a  for  one  payment  =a 
+  or  =  a  (1  +  r) ;  80  also  last  payment  but  two,  =  a  (1  +  r  )' ;  last  but  thre« 

^  /I     .    A«     •--     ._J  A-...  .. .«...*  A  /i     I     A,\*—1 

=^  U  \X    T    7/-,   tX,V,f  OUU  AUBl  JJOjlilWUf   —   tT  V*    "*"    '  }'     '• 

Hence  A,  the  amount  of  the  annuity  =  a  +  a  (1  +  r)  +  a  (1  +  r)»  +  » 
(1 + r)»  +  &C.  +  a  (1 + r)«-»,  which  i»  a  geometrical  series  »tid  is  equal  (Art.  18) 


ABn.68. 


"  =  (T 


r  =  ^: 


t   = 


log 


«=-:] 


a  ■= 


VT 


(1+ 


'^% 


a 

«  =  vr  (X 

a 

r  =  -  (XJ 

_       * 

""  r(l+r 

Formulas 

The  prase 
after  «  years  ai 
reprflcented  bj 


^^    65.  Tofa« 

the  first  showli 
tbe  second,  the 


alao  l«t  «  = 


A»T».  £»^.j 


ANNUITIES. 


(I) 


a  = 


r  = 


<  = 


tog.  (Ar+a)-loa.  a 


''=-r|'-(T?;ji((V) 


a  =r 


t  = 


vr(l+r)* 


r 


=  vr  (X) 
a 


V  = 


r{l+ry 


(XII) 


861 


I 


w _ [^  ^hijjj,  ,j  formala 

ofmarglD. 
Formulaa  II,  in,  and  IV  are  obtained 

from  formula  I'by  trangjoluion'la 
Since  the  present  value  of  an  annultv 

at  cotnnound  interest  is  that  prS 

lerest  for  the   given    time    woiil<l 
wo  have  fi-om  Art.  85,  formula  f. 

^,  (1  +  r)« = ^  =  diLjL*")lrlf 

whence  by  dividing  by  (1  +  rV  wa 
get  formufa  V  In  the  mir^n    ^ ' 

^  wM^h^^^P""®*®"*  ^"'»«  «f  «"  annuity 
wftloh  is  to  commence  alter  t  years 

and  then  continue  fors  years,  wo  have 
from  formula  V,  v  for  a+tyZrsTZ 

»•  I      (1  +  ry+« —  )  *°^  *"■■  ^  years 


aIoue,«=  ?i(l±r)i-l)| 

Tt      -       - 

aft 

?1 


(1  -H  r).+|~j  _  (1  +  r)«  -  1  ) 

or  »  =  ?  i 1_  _  1         ) 

^-id  +  r)*       iTTt^ii 

which  is  formula  VIII  In  the  mar. 

IrtSreVr"'^  ^^^""ei.^ieat'; 

1  1  _ 

(l  +  r)«  ~  »  —  0,  and  the  formula 

&ven  in  &.'  '"^^^"^^^^  *«  «>«  form 


Formnlaa  X  and  XI  ar«  derived  from  IX. 


jfter?y?aP  iSn^  1^^^ S  fv^e^Vu  ^^T"  *°  ^^^  '*  will  re.ert 
repracented  by  formula  XII  In  the  mar|&        '''''^  ^""^  forai"la  VIII  and  L 


tbe  secp^d.  the  present  value  of  an  .nS^%r%Z  ?imT«W?lrrt."'^  '"'^ 
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AISTNCriTIES. 


[ftlOT.  ZI 


Abt.  06.] 


TABLE  OF  THE  AMOUNTS  OP  AN  ANNUITY  OP  $1  OE  «1. 


No.  of 
Payments. 

8  per  cent 

4  per  cent 

6  per  cent 

6  per  cent. 

1 

1-00000 

1-00000 

1-00000 

1-uOOOO 

2 

208000 

2-04000 

2-06000 

2-06000 

8 

809090 

8-12160 

8-16260 

8-18860 

4 

4-18363 

4-24646 

4-81012 

4-87462 

6 

6-80918 

6-41632 

6-62563 

5-68708 

6 

6-46841 

6-68297 

6-80191 

6-97682 

7 

7-66248 

7-89829 

8-14201 

8-89884 

8 

8-89284 

9-21428 

9-64911 

9-89747 

9 

10-16911 

10-58279 

11-02666 

11-49181 

10 

11-46838 

12-00611 

12-57789 

18-18079 

11 

12-80779 

18-48635 

14-20679 

14-97164 

12 

14-19208 

15025SO 

15-91718 

16-86994 

18 

15-61779 

16-62684 

17-7 '298 

18-88214 

U 

17-08682 

18-29191 

19-59863 

21-01506 

15 

1859891 

20-02359 

21-67866 

23-27698 

16 

20-15683 

21-82463 

28-65749 

26-67258 

17 

21-76159 

2B-69751 

25-84087 

28-21288 

18 

23-41443 

25'6454l 

2818238 

80-90666 

19 

26-11687 

27-67128 

80-53900 

83-76999 

20 

26  87087 

29-77803 

38-06595 

86-78559 

21 

28-67648 

81-96920 

86-71925 

89-99278 

22 

80-58678 

8424797 

88-50521 

48-39229 

28 

82  46288 

86-61789 

41-48047 

46-99688 

24 

84-42647 

89-03260 

44-50200 

60-81658 

26 

86-45926 

41-64591 

47-72710 

64-86461 

26 

88-55«04 

44-31174 

61-11846 

6916639 

27 

40-70968 

4708431 

64-66931 

68-70576 

23 

42-98092 

49-96753 

68-40268 

68-52811 

29 

45-21885 

62-96629 

62-32271 

73  68980 

80 

47-57541 

66-08494 

86-48836 

.  79-05819 

81 

60-00268 

69-32838 

70-76079 

84-80168 

82 

62  60276 

62-70147 

76  29829 

90-88978 

88 

^^-07784 

66-20953 

80-06377 

97-84816 

84..."... 

67-78013 

69-36791 

a5-C6696 

104-18876 

85 

6046208 

73  05222 

90-32031 

111-48478 

86 

68-27594 

77-59831 

95-83628 

119-1208T 

87 

66-17422 

81-70225 

101-62814 

127-26812 

88 

69-15945 

85-97034 

10770954 

186-90420 

89 

72-23t28 

90-40916 

114-09502 

146-05846 

40 

75-40126 

9502551 

120-79977 

154-76196 

41 

78-66830 

99-82654 

127  83976 

165-04768 

42 

82-02820 

104-81960 

136-28176 

175-95054 

43 

85-48381) 

110'01288 

142-99384 

187-50768 

44 

89-04841 

115-41288 

161-14800 

199-76808 

45 

92-71986 

121-02989 

159-70016 

212-748M 

46 

96-50416 

126-87957 

168-63516 

226-60813 

47 

100-39650 

182-94689 

178-11934 

241-09361 

48 

104-40S39 

189-26321 

18S-02539 

256-56463 

i9 

103  64065 

146-88378 

198-42666 

272-95840 

60 

112-79687 

162*66708 

209-84799 

290-88690 

1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10., 

11.. 

12.. 

18.. 

14.. 

15.. 

16.. 

17.. 

18.. 

19.. 

20., 

21.. 

22... 

23... 

24... 

25... 

26... 

27... 

28... 

29... 

80... 

31... 

82... 

88... 

34..., 

85... 

86. . . . 

87..., 

88.... 

89.... 

40.... 

41     .. 

42.... 


49. 
60. 


[ftlOT.  Zl 


Asa.  50.] 
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TABLE  OP  PRESENT  VALUES  OP  AN  ANNUITT  OP  fl  OR  £1. 


No.  of 
Payments. 


1 

2, 

8. 

4. 

6. 

6. 

7. 

8. 

9. 

10, 

11. 

12. 

18., 

14.. 

16., 

16  . 

17.. 

18.. 

19.. 

20.. 

21.. 

22.. 

23.. 

24.. 

25.., 

26,.. 

27... 

28... 

29... 

80... 

31... 

82... 

88... 

84... 

85... 

86... 

87... 

88..., 

89.... 

40.... 

41  .. 

42.... 

48.... 

44.... 

46.... 

46.... 

47.... 


L 


49. 
60. 


097097 
1-91347 
2-82.S61 
8-71710 
4-57971 
5-41719 
.  6-2.3028 
7  01969 
7-73611 
8-63920 
9-25262 
9-95400 
10-63496 
11-29607 
1193794 
12-56110 
18-16612 
18-76851 
14-32380 
14-87748 
15-41S02 
15-9S«92 
16-44:361 
16-93554 
17-41315 
17-87084 
1832708 
18-76411 
19-18846 
19-60044 
2000043 
20  88877 
20-76679 
2118184 
21-48722 
21-83225 
22-16724 
22-49243 
22-80823 
-•3- II 477 
23-41240 
23-70186 
28  98190 
24-25428 
24-51371 
24-77645 
25-02471 
'25'2t;577 
25-591  (53 
25-72977 


0-96154 

1-88619 

2-77519 

8-6ii999 

4-45182 

6-24214 

6-00205 

6-73274 

7-4ii688 

8-n069 

8-76053 

99^565 
10-56812 
11-11849 
11 -(56239 
12-16.567 
12-65940 
18  13894 
13-.590S2 
14-02916 
14-45111 
14-&5648 
15-24696 
1562208 
169S277 
16-82058 
16-66306 
16-98371 
17-29208 
17-58849 
17-87365 
18-14764 

18  41119 
1866461 
1890828 
19-14258 

19  86786 
19-58448 
19-79277 
1 999305 
20-18562 
20-87079 
20-54.«44 
20-72004 
20-aS466 
21-04298 
21-19513 
21-50166 
217297T 


6  per  cent. 


0-95288 
l-6e&4}. 
2-87519 
8-5469/5 
482948 
6-(i75C9 
6-78687 
6-4P321 
7-l(,782 
7-72173 
8-30641 
886825 
9-39357 
9-89S64 
10  87065 
10-S3777 
11-27406 
11-6^958 
12-08532 
12-46221 
12-82115 
13-16800 
13-48857 
18-79864 
1409894 
14375'8 
14-64303 
14-89812 
16-14107 
16-87246 
15-.59281 
15-80267 
16-00265 
ie-19290 
16-?7419 
16-64686 
16-71128 
16-86789 
17-01704 
17-15908 
17-20486 
17-42820 
17-64591 
1766277 
17-77407 
17-8S0C6 

1807714 
18-16872 
18-25592 


6  per  cent. 


094840 
1-68839 
2-67301 
8-46610 
4-21286 
4-91732 
6-5S288 
■  0-20979 
680169 
7-36009 
7-S6687 
8-88884 
8-85268 
9-29498 
9-71226 
10-10689 
10-47726 
10  82760 
11-15811. 
11-46992 
11-76407 
1204158 
12-S0888 
12-55086 
12-78836 
13-09816 
18-2]0.'53 
18-4(1616 
18-69072 
18-76463 
18-92908 
14-08404 
l4-23f!23 
14-86814 
14-49824 
14-62089 
14-78678 
14-84602 
14-94907 
15-94630 
15-18601 
15-22454 
16-8061T 
15-38818 
16-46588 
16-62487 


10  O^VlJii 

16-66002 
16-707r)7 
16-76186 
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ANNUITIES. 


APPLICATIONS. 


rsioT.  XI. 


56.  To  find  the  amount  of  an  annuity  forborne  for  any 
number  of  years  at  compound  interest : 

EULE. 

Interpretation. — Ji^om  the  amount  raised  to  the  power  indicated 
by  the  number  of  payments  subtract  1  and  multiply  the  remainder  by 
the  annuity.  Lastly :  divide  the  sum  thus  obtained  by  the  rate  per 
unit  and  the  quotient  mil  be  the  required  amount. 

Br  THE  Ta»le. — Find  from  the  table  the  amount  of  %\  for  th 
given  number  of  payments  and  at  the  given  rate  ;  multiply  it  by  th 
given  annuity  and  the  quotient  will  be  the  amount. 

Example.— If  a  yearly  rent  of  $400  be  forborne  for  23  years,  to 
what  sum  will  it  amount  at  5  per  cent,  compound  interest? 


OPBEATICN. 

Here  a=400,  <=28,  r=05. 

Then  A  =  q|(^+^)*-^f  ^  400|(105)»~l}.  ^400 y  2-071475 
r  -OS  '05 

:  $16671-80.  Am. 


828590 
•06 


By  the  Table.— Amonnt  of  $1  at  the  given  rate  and  time  =  $41-48047. 
Then  $41-48047  x  400  =  $16572-188. 

Note.— These  two  methods  give  results  slightly  different  This  arises  from 
the  fact  that  the  table  fhows  only  an  approximation  to  the  correct  amount  of 
the  annuity  for  $1 ;  all  the  figures  except  the  first  five  of  its  decimal  being  re- 
jected. 

67.  To  find  the  present  value  of  an  annuity  at  com. 
pound  interest : — 

RULE. 

INTBBPRETATION.—Dwijtfo  OHC  by  that  power  of  the  amount  of  |1 
which  is  indicated  by  the  number  of  payments  aitd  subtract  the  result 
from  1. 

Multiply  the  remainder  by  the  quotient  arising  from  the  division 
of  the  given  annuity  by  the  rate  per  unit  and  the  result  will  be  tk 
required  present  value. 

Bt  THE  Table.— i^iinrf  the  present  value  of  an  annuity  '^f  $1  J 
the  given  number  of  payments  and  at  the  given  rate,  and  muftiply  th 
by  the  given  annmty. 


Abts.  66-59. 

Ezamp: 
continue  0 

Here  a  = 

Thenv  = 

=  800x  •216t 

Ob  bt  tb 
time  =  $4'82£ 

58.  T 


(i^ 


r 

Interpri 
I  the  quotient  i 

Example, 
I— allowing  t 
I  money? 

Here  a  =  7 
Then  F= 

59.  To 

iversion : — 


r= 


a 


r(l  +  ry 

Interprets 
^aifment  that  i 
mpse  before  t) 
fnd  divide  the 
present  value. 

Example.— 
[etuity  of  $79- 
M  buyer  4|  pe 

Here  a  =  79  s 
Then  V-  _^ 

PaWW.  Ant. 


Abts.  56-59.] 


(Sbot.  XI, 


pne  for  any 
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wer  indicated 

remainder  by 

the  rate  per 


'-^^^i"-^:^ilt.^T^cxi:T^z^,  of  ^0,  to 


Hera  a~Ai\  f     ^       ,  opebatioit. 

nere  o  _  40,  «  =  5,  and  /•  =  .qr 


=  800  X 


4000      . 

-5-  X  1  —  -7885) 


tt«  =  -^i  1__  J I      JO      j  1        , 

•2166  =  |J7820. 'aV2'  ^  "~  '^^  '  ^  "(i^  f  = 

tl^a^^lI-sTJatTI^^^^^^^^^^  II  for  given  rate  an<r 

58.  To  find  the  present  worth  of  a  perpetuity :-. 

RULE. 

/•  $1  /or  the  I      T  *" 

P^^  ^^  ^y  ^^  he  "^^^^^^^^^i;:^  ^^  rate  per  .nit  and 

.23  years,  to  raLTngXT!;ltr%^^^^^^^^^^^         ^'  ^  ^-^old  estate  of  m 
s*?  Imoney?  *^  **  P®'  ^e»*-  compound  interest  for  his 


nr5      828590 
=      -06 

$41-48047. 

'bis  arises  Arom 
ect  amount  of 
;imal  beiogre- 

ity  at  com. 


[money? 

OPERATION. 

Here  a  =  75,  and  r  =  -06 

Then  r=  -  =  I^  -  '^500 

r      -06        fi~  ~  11250.  Ana. 


59.  ^To  find  the  present  worth  of  a  perpetuity  in  re- 


a 


BULE. 


r(l  +  r)» 


(xii.) 


one 
to 


Interpretation Mnri  tj.  * 

nymentthat  is  indicated  b,  it  ^:Z:{ n^  "'"'"'^^  '^  ^'  /- 
V^Af/or.  the  annuity  reveHs  m^H^lf.J'T'f'  ^^«^  ^«^*  *« 

present  value.  ^  ^     ^  product—ths  result  will  be  the 

immnt  of  $1  letuityT  $^7^2o'pet  'LtiJ\T''^  ""^'"^  ^^  '^«  ^^^ersion  of  a  ner-     ' 
a.t  the  result  |e  buyer  4^  perce'nl  fSmone'yT"''"  '  ''''''  hence-allowTng 


%  the  division 
It  will  be  tk 

'■ty  ^f  $1 M 

multiply  thU 


Here  o  =  79-20  *  -  '/  .  .,      opebation. 
***"»*=«,  and  r  -^  -045 

Then  r^ g        _  79-20 


'•WT.  ^w. 


ni  +  r>«      OICxaT^oi^  ^ 


'045,  X  ]  -860862    ~ 


__79ao 
•06128879  ^ 
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[^act.  jj^l 


60.  Witli  due  attention  to  the  foregoing  interpretations 
and  examples,  the  pupil  will  not  experience  any  difficulty 
in  applying  the  remaining  formulae. 

Exercise  164. 

1.  What  is  the  annual  rental  of  a  freehold  estate,  purchased  for 

|3uOO  when  the  rate  of  interest  is  at  4  per  cent.  ? 

Ans.  $120. 

2.  If  a  perpetuity  of  $663  can  be  purchased  for  $11260  ready  money, 

what  is  the  rate  of  interest  allowed  ? 

Ans.  5  per  cent, 
8.  A  freehold  estate  producing  $75  per  annum  is  mortgaged  for  the 
period  of  14  years ;  what  is  its  present  value,  reckoning  com- 
pound interest  at  6  per  cent,  per  annum  ? 

Am.$16l-&0B. 
4.  Required  the  present  value  of  a  deferred  annuity  of  $90,  to  be 
entered  upon  at  the  expiration  of  12  years,  and  then  to  be  con- 
tinued for  V  years  at  4  per  cent,  compound  interest. 

Ans.  $33'7-39. 
6.  What  is  thd  present  value  of  an  estate  whose  rental  is  $1500, 
allowing  6  per  cent,  compound  interest  ? 

Ans.  $30000,  or  20  years'  purchase. 

6.  For  how  many  years  may  an  annuity  of  £22  be  purchased  for 

£308  12s.  lOd.,  allowing  compound  interest  at  4  per  cent.  ? 

An^.  21  years. 

7.  What  is  the  present  value  of  an  annuity  of  $154  for  19  years  at  5 

per  cent,  compound  interest  ?  -^ns.  $1861 'IS. 

8.  What  annuity,  accumulating  at  3f  per  cent,  compound  interest, 

will  amount  to  £600  in  40  years? 

Ans.  £6  18s.  lid. 

9.  In  how  many  years  will  an  annuity  of  $8  per  annum  amount  to 

$187-315625  at  3  per  cent,  compound  interest? 

Ans.  18  years. 

10.  What  will  an  annuity  of  $74  amount  to  in  30  years  at  4  per  cent. 

compound  interest  ?  -4ws.  $4150-28. 


QUESTIONS  TO  BE  ANSWERED  BY  THE  PUPIL. 

SoTK.— The  numAera  after  the  questions  refer  to  the  numbered  arUdu 
qf  the  section. 

1.  When  are  qnantities  said  to  be  in  arithmetical  progression  f  (1) 

2.  What  are  the  extremes?    What  the  mpuns?  (2)^_ 
o.  vv  uitt  Qve  qiiantitJes  are  to  be  oonBidersu  in  »r;ibii:5 

4.  How  are  these  related  to  each  other  ?  (8) 

5,  How  inan7  cases  HrUa  from  these  combinations  f  (8) 


.1^..  •  /as 


Aftt.  ^.] 


Deduce 
-  Whenn 
a  Whutfl 
9.  How  an 

T^  ^?*> 

Deduce 
What  ru 

ratio  1 
Prove  tl 
How  do 

tremei 

14.  How  do 

tremei 

15.  WhatJs 

16.  Into  wha 
When  is 
What  cla 
Give  and 


6. 

7. 


10. 
11. 

12. 
13. 


17. 

18, 
19. 


20.  Give  and 

21.  Deduce  a 

22.  What  is  a 
28.  When  is  j 
24.  What  la  a 

What  is  a 
What  is  a 
When  is  a 
What  is  tl 
What  is  tl 
— .  Deduce  a  j 

81.  Illustrate  i 

nuities  i 

82.  Deduce  as 


26. 
27. 

23. 


1.  Write  dow 
nineteen 
dredths  c 

2.  Deduct  19 
A,  B,  0, 
390-90  IE 
together. 

A  and  B  ca 
12  hours 
each.    In 

i  Reduce  £1^ 
by  -00000 

5.  What  Is  the 


pretations 
'  difficulty 


ircbased  for 

Ans.  $120. 
3ady  money, 

,  5  per  cent, 
aged  for  the 
toning  com- 

j.  $767-608. 
r  $90,  to  be 
n  to  be  con- 

ns.  $337-39. 
il  is  $1500, 

•s'  purchase, 
irchaaed  for 
r  cent.  ? 
IS.  21  years. 
9  years  at  5 
s.  $1861-13. 

ind  interest, 

E6  188.  lid. 
I  amount  to 

IS.  18  years. 
t  4  per  cent. 
s.  $4150-28. 


'IL. 

>ered  arUck»  2  3, 


) 

!^_  •  /0\ 


Afit. 


iSiAMINAl'ION  ^EOBlfiiis, 


6. 
7. 

a 

9. 


10. 
11. 

12. 
13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

80. 

81. 
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%rari'5uS„"fK;J?i  S.'""!*  ^"r  arlthi^etfcal  profession.  (4-7) 
How  .0  ^L.  ...ran^S  tTl^^  a«^L°^»«- ,^(;j> 

wfcS5'dJV^'uro"'w'L^  progression.  (iT-19) 

^  ratl(.  U  lees  than  1?  (26)  ^°^*"»  "^«  ^"'^  «'  a^X  inflnite  series  whec  the 

rrove  this  rule.  (25) 

^^etsT  %T  "^  ""'"I'^'of-ithmetical  means  between  two  given  ex- 

^re^^sna'er"'  *"^  °"°^^«'  «'  «--«^'l«al  ^eaas  between  two  ex- 
What  ia  position  ?  (27) 

What  is  a^  annuity?  ^Z"'^^^'^  «««  «'  rules  for  coapolind  interest  (8tn 
Wh2?f  a^3e"fer"rXrn''i;;  o'r'  '"  '"'''^'<^^  '  <«> 

Deduce  a  3lt''ofr2,T*''  "^«"  «"""W?  (49) 

IllustJ^t;  thelSlSit'raSSj!,'^^^^^^        «/.  «'niP'e  interest 

nuitles  at  siniple  interest  S""^  of  computing  the  present  value  of  an- 
Deduce  a  set  oi  rules  for  aanuitlis  at  compound  interest  (54) 


ExKRcrsB  16& 
EXAMINATION  PROBLEMS. 

FIRST  SERIES. 

dredths  of  trilUonths.  '^  thousand  and  sii  hun. 

f:,'Zr'^  thane,  and  D  o^ne'^iSrl^i^ ^L^-^- « ;  B 

^l^hc^r^^^r  4K:^f  ^  8  ?«3^  when  the  days  a. 

each.     In  hor  tr  '  ^  dav^ff  i/t   ^  ','  '"  ^^  ^^J'^'  ^^  16  hours 
i.  Reduce  £179  1.     .J  .!!^l?f-??  ^•^^''^  ^^"g  will  B  do  it  f 

by  -00000048  "'    *  "  ""'  """'''  ""''  *'^''^'  ^^  ^»^de  tha  result 
r  ^^* '» *^«  ^-  «'  «»•  of  44,  18,  80,  77,  66  and  27? 


868 


EXAMINATION  PEOBLEMri. 


6.  In  what  time  will  any  sum  of  money  amount  to  20  times  itaelf  at 

6^  per  cent,  simple  interest  ? 
1.  Divide  7342168  oc^enary  by  61351  nonary,  and  give  the  answ«T 

in  the  duodenary  scale  true  to  two  places  to  the  right  of  th« 

separating  point. 

8.  Multiply  43  lbs.  3  oz.  17  dwt.  11  grs.  by  783f 

9.  Find  the  sum  of  the  series  1 4-i+f  H-i,  ad  infinitum. 

3 
10.  Divide  J  of  §  of  192  by 

A 
f 


11. 

12. 


Extract  the  17th  root  of  129140163. 

There  is  a  number  consisting  of  two  places  of  figures,  which  id 
equal  to  four  times  the  sum  of  its  digits,  and  if  18  be  added  to 
it,  its  digits  will  be  inverted.     What  is  the  number  ? 


SECOND   SERI'JS. 

13.  Divide  $897-43  among  A,  B,  and  C,  so  that  B  may  have  $93*40 

less  than  A,  and  $69*18  more  than  C. 

14.  If  7  lbs.  of  wheat  contain  as  much  nutritive  matter  as  9  lbs.  of 

rye,  and  5  lbs.  of  rye  as  much  as  8  lbs.  of  oats,  and  13  lbs.  of 
oats  as  much  as  21  lbs.  of  buckwheat,  and  27  lbs,  of  buck- 
wheat as  much  as  20  lbs.  of  barley^  and  24  Iba  of  barley  as 
much  as  26  lbs.  of  peas,  and  11  lbs.  of  peas  as  much  as  36  lbs. 
of  potatoes ;  how  many  pounds  of  potatoes  contain  as  much 
nourishment  as  16  lbs.  of  wheat? 

9 

15.  Reduce  |  of  4^  of  7|  of of  f  of  8  oz.  4  drs.  2  scr.  6  grains 

19i 

to  the  decimal  of  fc  of  *63'of  2f  J  of  tV  of  6^  tunes  7  lbs.  8  oz., 
Apothecaries'  Weight. 

16.  From  623*42793  take  93*4267192 ;  mark  distinctly  the  resulting 

repetend. 

17.  If  I  own  a  vessel  valued  at  $7493  and  wish  to  insure  it  at  a  pre- 

mium of  4f  per  cent,  so  as  to  recover,  in  case  of  the  destruc- 
tion of  the  vessel,  both  the  premium  paid  and  the  value  of  the 
vessel,  for  what  sum  must  I  insure  ? 

18.  If  18  men  in  20  weeks  of  6  working  dkys  eachj  working  11 

hours  a  day,  dig  11  cellars,  each  20  feet  long,  16  feet  wide 
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EXAMUfATION  PB0BLEM8. 


cellars,  eU  sTflX^rHnTr  7''!}'  ^^^'^^'^^^  *o  dfg  2i 

-^  certam  number  is  divided  by  9  Tld  th.       .- 
l-?;  the  product  is  then  divided  bv  snn  ^'^f^f"*  "multiplied  bv 

Sen  '?/  '• ''''  K^-^^"'*  ^^  next  dfvid  Jd  bv  3°'!  f  '^^'^  *«  *^^'^ 
tient  81  ,s  subtracted,  nnd  the  JeultinJ  fimf    *''^">  **^'"^  ^^O" 

m  $25000,  and  after  thri-^^?i^  ^'"^  «^^«ths  longer  Bnnt 
tinued  the  rest  for  8  months  Inn'  *''^.""^  1^1000^,  aid  con- 
n^onths,  then  withdrawin 'f of  Ws  f IV  "^  ^"^  '"  835000^2 
der  lor  ^  months  longer  Cv  '!•  f  i''^"*^""^^  the  remaL- 
23   Tl'^^'^«f«^«h?  '  '''"^^^^^^  ^iSOOO;  what  wa^the 

and  that  of  C  9  months  •   anH  ?i         '?''  *^'^^  ^^  «  6  n.ontbs 

?nd  can  be  emptied  by  eTg \\'J  ^f  f '  ^'  ^'   «»  ^^d  H 
«  3  hour  .     Sunoose  the  dstevi  I  ft  n'  ^/  ^  '°  4.  and  by  H 
P^pes  are  aJ. .  w,  in  what  S^^^ritt  elp^ed"'  ^"'  *^^'  « 


THIRD  tSBfSL 

the  f„,l„„i„g  ^^ne'r?  SS  a?2«/^"*'"»  '"««'"«o-s  ta 
receives  3,  and  as  often  «,  the  fi^,  *""  ''Reives  4  the  second 
ho«r  „.„y  „i„  ,^^.^  ™  "^  'te  nrst  receives  6  the  tliird  get^? 

^V.  iiow  much  SUfi-ar  at  4    «         j  «  o         '  I 

with  72  pouSds  at  12'  cent",  A^h  »  P"™^'  ">"«  be  mined 

««:  ot  "»  destruction,  to  reraver'  b.^r/h'l  "^Z"'"™"  so  as,  ia 
ttd  the  premium  of  2^  per  ^t  ?  ™''"  <^  the  ve^ 
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EXAMINATION  PBOBLEMS. 


80.  What  principal  will  amount  to  $7498*47  in  8  years,  allowing  sint 

pie  ioterest  at  7  per  CQUt.  ? 

81.  I  send  to  my  agent  in  Manchester  $17460  and  instruct  him  to 

deduct  his  commission  at  3^  per  cent.,  and  invest  the  balance 
in  broadcloths  at  $2-96  per  yard.  When  I  receive  the  goods  I 
have  to  pay  in  addition  $1847*90  for  carriage,  $47940  for  iiisu-> 
ranee,  $169-83  for  storage,  wharfage,  and  harbour  dues,  and  an 
ad  valorem  duty  at  2^  per  cent,  on  the  invoice  of  goods.  Re- 
quired how  many  yards  of  cloth  my  agent  ships  to  me  and  what 
I  gain  or  lose  per  cent,  on  the  whole  transaction  if  I  sell  the 
goods  for  $20000. 

82.  Transpose  134234  quinary  into  the  ternary ,  octenary^  and  duode- 

nary  scales,  and  prove  the  results  by  reducing  all  four  numbers 
to  the  denary  scde. 

88.  What  is  the  difference  between  f  of  4^  of  j|  of  iV  of  |  of  £43 

1  to 

18s.  Hid.,  and  8|  of  -— •  of  '66  of  1-76  of  6^  tunes  $97*18  ? 

17^ 

84.  Given  the  logarithm  of  2=0*301030 
.  3=0-477121 

13=1-113943 

Find  the  logarithms  of  fj,  19*6,  1126,  28*16,  68000,  '0006, 
'  152'1,  and  8*112. 
86.  Extract  the  cube  root  of  871^e^72  duodenary  true  to  two  places 

to  the  right  of  the  separating  point. 
86.  A  person  passed  ^  of  his  age  in  childhood,  -jV  of  it  in  youth,  f  of 

it +  6  years  in  matrimony ;  he  had  then  a  son  whom  he  survived 

4  year.'*,  and  who  reached  only  \  the  age  of  his  father.    At 

what  age  did  this  person  die  ? 


rOURTH  SERIES. 

87.  Divide  63  miles  8  fur.  7  per.  3  yds.  2  ft.  7  in.  by  7  fur.  28  per. 

sj  y5s. 

88.  Divide  6-3  by  -000000274. 

89.  Tf  I  yards  of  cloth  cost  $|f ,  how  much  will  6-^  yards  ccat? 

40.  Find  the  interest  on  $4237*71  at  6^  per  cent,  for  167  years. 

41.  In  what  time  will  $674  30  amount  to  $1000  at  8^  per  cent.  ? 

42.  What  are  the  amount  and  compound  interest  of  $818*71  for  7 

years  at  4  per  cent,  half-yearly  ? 

43.  A  owes  B  $4800  to  be  paid  as  follows,  vie! :  $800  down,  $700  at 

the  end  of  4  months,  $760  at  the  end  of  7  months,  $860  at  the 
end  of  9  months,  $400  at  the^end  of  13  months*,  and  the  balance 
at  ihe  euu  uf  iv  muttuw.  iv«i|uii^tu  uie  o^UqkkI  iiuuo  fur  iu« 
whole  debt 
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BXAMDTATION  PEOBUEMfl. 


«•  What  prino?p.  ,'„-,l'»f  »  t^fe^r.     ''^^  ""»  C  "-J  E  half 

,,      "mount  to  «8»s«:«n-  '."""P'"  '"lerrat  at  M  „ 

<6-  Find  tlie  vSue  of         °  "  ^*"» '      "^  «  16  per  cent.  wiU 


k8i-2A) 


X  •«■+?  of 


«•  idd  together  3r28  23^2  .^*  V'''-     -27.4922-^ ' 

«-He«.thefo„„^,„„„,:::'"« 

"•  '""hat  time  »UI  !%'•„' Vl*'- "'■'' «'• 

03.  How  many  divisora  h-  ♦!.  ^  ^^  ^-  ^^  in. 

J'  umsora  has  the  number  1749finn  « 

W.  Divide  f  of  i?  by  i^^  ^ 

^       ri 

56.  A  can  do  a  piece  of 
«•  ^St^HS^'US'^  '"  "'^-  .  .  per 

"  .5»s£--rarte.s^--^^..he 

There  are  three  fishermi^    .   «       .  "^  4,  the  three 


"Si^^L^^ 


372 


EXAMINATION  PBOBLEM& 


89.  What  is  the  forty-sBTenth  term  and  also  the  ram  of  the  flrrt  98 

terms  of  the  series  7,  11,  IB,  19,  &c.  ? 
60,  In  what  time  >Vill  any  sum  of  money  amount  t*  21  times  itself  at 

7  per  cent,  compound  interest  ? 


74.  A 


SIXTH  SERIES. 

61.  Divide  $3700  among  three  persons,  A,  B,  and  C,  so  that  B  may 

have  1887  less  than  A  and  |;i96'87  more  than  0. 

62.  What  are  all  the  divisors  of  B716? 

63.  What  is  the  value  of 

■j(l7i^r-10^8M-4+^-t--9-i)}-^(-8^'^   -4  of  81) 
•6322632  x  -J  of  ^^^  of  4^  of  i\-  of  85if  4-101) 

64.  Divide  $7200  among  3  men,  4  women,  and  17  cl.ildrt     giving 

each  man  twice  as  much  as  a  woman,  and  each  worr    i  three 
times  as  much  as  a  child.     What  is  the  share  of  cach- 
es. How  many  divisors  has  the  number  25400  ? 

9^ 
66.  What  is  the  difference  between  ^  of  4i  of  TT  of  i  of  £S    168. 

19i  1 

IVA'  ^*nd  VV  of  4|  of  -^ of  A^  of  H  of  -85  of  ^  of  $1783? 

If 

C>,'up.'V?^  together  the  ratios  7  :  13,  9: 16,  8  :  IB  and  10 :  19  and 
poiML  out  which  is  the  greatest,  which  the  least,  and.  what  the 
ratio  compounded  of  these  given  ratios. 

Divide  67-432  by  7'9636. 

Reduce  9  per,  9  yds.  7  ft.  120  m.  to  the  decimal  of  i  of  f  of  f  of 

35  acres  2  roods. 

Add     together     170342,     27063B7,     98-123456,    829-6423, 

986-1234298,  9-876342,  and  813-9864234567. 
In  the  ruins  of  Persepolis  there  are  two  columns  left  standing 

upright.    The  one  is  64  feet  above. the  plain  anu  the  other  50. 

In  a  straight  line  between  these  stands  a  small  statue,  the  head 

of  which  is  97  feet  from  the  top  of  the  higher  column  and  86 

feet  from  the  top  of  the  lower,  the  base  of  which  is  76  feet 

from  the  base  of  the  statue.    Required  the  distance  between 

the  tops  of  the  columns. 
72.  In  a  mixture  of  snirits  and  water,  i  of  the  whole  plus  2B  gallons 

was  spirits,  but"  ^  of  the  whole  minus  6  gallons  was  water. 

How  many  gdlons  were  there  of  each  ? 
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sxvKNTH  anatt 


87d 


79    Ext    et   I,  -""NTH  st»u» 

^^  /'-rf  it^x- ^rS»  te.'jf  ^'S 

NoT»-T„  ,h,  "'*"'"'  °®"^er  of 

Then  28  x  8=69  ~       '  *'  ^'^^  *"  ^"'or  of-28 
»^-  ^ind  the  value  of  13  ""^*- 


3  and  40  » 
i  terms. 

'••»«.  8» :  121,  Uf;  29, 
Jduot  are  equ.1,  neither  of 
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BXAUINATtON  PfiOfiLSMS. 


I 


87.  Tbero  ii  a  fraction  which  multiplied  bj  the  cube  of  1}  and  divided 

by  the  square  i-oot  of  If,  produces  f ;  find  it 

88.  Find  the  cube  root  of  80677668161. 

89.  How  much  sugar,  at  44,  6d.,  and  8d.  per  lb.  must  there  be  in 

112  lbs.  of  a  mixture  worth  7d.  per  lb. 

90.  Find  three  such  numbers  as  that  the  first  and  |  the  sum  of  the 
.    other  two,  the  second  and  i  the  sum  of  the  other  two,  the 

third  and  ^  the  sum  of  the  other  two,  will  make  84. 

NOTB.— Aasume  40  as  the  wm  of  the  tbree  numbers. 
Then  lBt+2nd+8rd=40  and  i8t+K2nd+8rd)=84.-.*(2nd+8rd)=6and 
2nd+8rd=12.. 
2nd+4(lat+8rd)=84.-.f(lst+8rd)=8andl8t+8rd=9. 
8rd  +  i  (l8t  +  2nd)  =  84 .  • .  f  (l8t+2nd)=C  and  l8t+2nd=8. 
Then  adding  these  together,  twice  (lst+2nd  +8rd)=29 .  • .  l8t+2nd+8rds 

14^=8oni. 
But  should  pqnal  40— therefore  error =—26|.  ... 

Similarly  assume  some  other  number  and  apply  the  rale,  and  the  true  sum 
58  will  be  found,  from  which  the  numbers  may  be  easily  obtained. 

91.  Insert  4  arithmetical  means  between  1  and  40. 

92.  The  sum  of  all  the  terms  of  a  geometrical  prc^esmon  is  1860040, 


the  last  term  is  1240029,  and  the  ratio  is  8. 
term? 


What  is  the  first 


93.  If  6  ppples  and  7  pears  cost  88  pence,  and  10  apples  and  8  pears 
f  V    44  pence,  what  is  the  price  of  one  iq)ple  and  one  pear  f 

28^ 


96. 


94.  Multiply  i  off  of  %  of by  |  of  t  of  f. 

6  ' 

From  a  sum  of  money,  $60  more  than  the  half  of  it  is  first 
taken  away ;  from  the  remunder,  |80  more  than  its  fifth  part ; 
and  again  from  the  second  remainder,  $20  more  than  its  fourth 
part.  At  last  there  remained  only  |10.  What  was  the  origmal 
sum? 

A  gentleman  hires  a  servant,  and  promises  him,  for  the  first 
year,  only  $60  in  wages,  but  for  each  following  year  $4  more 
than  the  precedmg.  How  much  will  the  servant  receive  for  the 
17th  year  of  his  engagement,  and  how  much  for  all  17  years 
togetiier  ? 


96. 


Ni^nrH  8iit»8. 

97.  Write  down  as  one  number  eleven  trillions  and  eleven,  and 

eleven  tentlis  of  billionths. 

98.  Reduce  £;749  168.  6|d.  sterling  to  dollars  and  centa. 

99.  1^^  are  the  nrime  factors  of  177408  f 

100.  At  what  ratd  per  cent  per  anmun  wiU  $704  amount  to  flUiril 
in  11  ytiui  at  ooii^pott&d  intciMt  i 
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109.  What  number  Is  that  of  which  i  x      ^  ,    , 

no.  If"2i^'of  Ihose    •  *'^*^'''  "^ 

111   Fo'5i/*"°"'^  Sht^S/tt^'f?"  '"^  ^^'  ^^t  is  the 
*Ai.  *our  women  own  a  hnii  «p  u  /^     *eecr 

jpeed  that  2S  A^X  Sr^»  »«'«'  h  dianeter.    I,  fa 

nx  Drtde  718U-48  by  I2-M2  ta  A, 

«J«««  root  of  th/quoSS,  trie  .TS'  'f '  ""^ ««"«  *e 
lis  m  °  "P»"'«»«  point  ' '"  "■«  !>'«»»  to  the  right «? 

♦400,  ^^  ^  „^  -WH^.lSS'lS^.'^  ZX 
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114. 


did  not  contribute  till  8  months  after  the  commencement  of 
the  partnei-ship ;  he  then  put  in  $900,  and  repeated  this  sum 
every  six  months ;  the  fiflth.put  in  no  capital,  but  kept  the  ac- 
counts, for  which  the  others  agreed  to  pay  him  $1*26  a  day. 
What  is  each  one's  share  of  the  gain,  which  was  $20000  ? 
In  what  time  will  any  sum  of  money  amount  to  16  times  itself 
at  five  per  cent,  per  annum.  Ist.  at  simple  interest  ?  2nd.  at 
compound  interest? 

116.  Three  persons  purchased  a  house  for  $9202;  the  first  gave  a 
certain  sum ;  the  second  three  times  as  much ;  and  the  third 
one  and  a  half  times  as  much  as  the  two  others  together :  what 
did  each  pay  ? 

116.  Jl  piece  of  land  of  165  acres  was  cleared  by  two  companies  of 
workmen;  the  first  numbered  26  men  and  tiie  second  22 ;  how 
many  acres  did  each  company  clear,  and  what  did  the  clearing 
cost  per  acre,  knowing  that  the  first  company  received  $86 
more  than  the  second  f  i 

in.  The  greater  of  two  numbers  is  16  and  the  sum  of  their  squares 
is  846 :  what  are  the  two  numbers  ? 

118.  To  what  sum  will  $1200  amount  in  10  years  at  9^  per  cent,  sim- 

ple interest? 

119.  If  496  men,  in  £*^  days  of  11  hours  each,  dig  a  trench  of  1  de- 

grees of  hardness,  466  feet  long,  8J  wide,  2^  deep,  in  how 
many  days  of  9  hours  long  will  24  men  dig  a  trench  of  4  de- 
grees of  hardness,  337i  feet  long,  6|  wide,  and  3|  deep? 

120.  Four  men.  A,  B,  C,  and  D,  took  a  prize  of  $6218,  which  they 

are  to  divide  in  proportion  to  the  following  fractions :  if  pos- 
sible, A,  B,  and  C,  are  to  have  H ;  B,  C,  and  D,  f  J;  A,  C,  and 
D,  T^- ;  and  A,  B,  and  D,  f  of  the  pA^e.  What  does  each  re- 
ceive? 


ELETSNTH  SERIES. 

121.  Reduce  -7,  '83,  727,  -91825  ond  8'67i347  to  their  equivalent 

vulgar  fractions. 

122.  Reduce  713111  undenary,  and   12\2Z-^^^  quaternary  to 

equivalent  expressions  in  the  denary  scale. 

123.  Add  together  3f  of  2^  of  7H  of  a  £,  9^  of  8|  of  a  shilling,  and 

%\  of  4^  of  a  penny,  and  divide  the  sum  by  H  of  ^h  of  f  of 
8|d. 

124.  If  24  pioneers,  in  1^  days  of  12^  hours  long,  can  dig  a  trench 
•    139  76  yds.  long,  4^  yds.  wide,  and  2^  yds.  deep,  what  length 

of  trench  will  90  pioneers  dig  in  4^  days  of  9|  hours  long,  the 
trench  being  4|  yds.  wide,  and  8^  yds.  deep? 
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profit  of  7  per  cent?        '         ™  '""'  *>'''  ""■  »•  ^l^e  a 

''*•  « I  pttri^rZr/!  ""'^  -o-'  *»  "i  ttaea  itself 

i'*^'Mn»ple  interest  ? 
197  Tf  •   ^    t    .  A' compound  interest? 

'•  ^4X^3fSr^  """^  ^  "^^'-'  -^-  32  metres  are 

129.  Find  7  geometrical  means  between  8  and  19688 

130.  Sum  the  infinite  series  1  +  H  +  ^  Tc 

t;  s  w:  diaSitrrstV'  '""^''^  ^•-^'-  ^-, 

one  grinding  his  pS'r^t  Zn  ano%r"°^.  "*  ^^  ^*^*  °^^" 
may  have  an  equal  sire  of  thtVnn?®''  n°''  '°  ^°'  *^^*  ^ach 
for  the  axle  ?  ^'^^  ^*°'^®'  '^'^  allowance  being  made 

182.  Divide  100  e-uinMQ  {«♦«, 

guineas,  oro^™,'1.^?^^^/\\^,,»™*«'  «f  guineas,  half- 

«iuoe.herem«Ldert„Sti„tS'i^«'l\'  '"^"'"^''  ■"" 

TWELFTH  SERIES. 

m.  The  o^er  of  ^  of  .  ship  ,„«  ^  „f  ^  „f  ,,,  ^„^  ,^  . 

wh,.  would  ^  of  I  of  the  ship  eost  at  the  same  «te? 

2  »o  'ui.?rrs.r  Ml— LKer-  "^ 

,        was  II2S0  remainS         '  °  '"''  P"'"*  *»  "»•  ""ere 

"'•  -o;r.nS  ^?  ItS/^'^so'-th^  a1*^  '■"»!  ^'  -•  ^' 
as  two  children,  and  a  man  «-  -  ^  °  '"''^  ^'^""^  *^  ™"«^ 
what  will  each  i^^oSan  ^d  nhl""  ^  ^°?^^  '^^'^  *  ^^^  : 

187.  Distribute  |200amonrA  B^  at  n'^'T'  . 

as  much  as  A ;  0  as  mufh  5  fVnA  i  '"*  It^  ^  "^^^  ^^^'^^^^ 
as  A,  B,  and  6  togetS"     ^  "^  ^^  ^  together,  and  D  as  much 

188.  Find  the  difference  between  .A  and  »/4 

189.  Reduce  ,VA^,  n^W  +  X^T///.  1, 

140   t^'J^'  ^^  '''''*  *  *°  theirsim^LT^U''  ^  '^  ^  "' 
140.  F^d  the  cube  root  of  884786,  and  the  ?ourth^t  of  95mm 


87d 


ASITHMBTlOiX  RECREATIONS, 


141.  A  generallevied  a  contribution  of  $620  on  four  Tilljuyes,  ooa- 
taimng  260,  300,  400,  and  600  inhabitants  respectivewTwhat 
must  they  each  pay  ?  «-/".«»• 

142.  A  person  had  a  salary  of  |520  a  year,  and  let  it  i«main  unpaid 
ipr  17  years.    How  much  bad  he  to  receive  at  tlie  end  of  that 

w^V  ,V^^'°^  \ P®'  ^^^  P®"^  ^^^^  compouiid  interest,  pay- 
able  half-yearly  ?  '  *^  ' 

148.  Insert  four  arithmetical  means  between  2  and  79 ;  also  find  the 
9th  term  and  tho  sum  of  the  first  207  terms  of  the  series  8.  7. 

11,  15,  &C.  '     ' 

144.  A,  B  and  C,  start  at  the  same  time,  from  the  same  point,  and 
m  the  same  direction,  round  an  island  78  miles  in  circum- 
ference ;  A  goes  at  the  rate  of  6,  B  at  the  rate  of  10,  and  0  at 


ARITHMETICAL  RECREATIONS. 

1.  If  the  third  of  6  be  8  what  must  the  fourth  of  20  be? 

2.  If  the  half  of  5  be  7  what  part  of  9  will  be  11  ? 
a  Place  four  nines  so  that  their  sum  shall  be  100. 
4.  What  part  of  8  pence  is  the  third  of  two  pence  ? 

6.  If  a  herring  at^d  a  half  cost  IJd.,  how  much  will  11  herrings  costf 

*•  ""pricWlorap^pffi  ''  P'*"'  """^  '  P^'^"  ^»*  *  <^«°*'  ^'^"t  ^«1  be  the 

7.  Find  a  number  such  that  5  shall  be  the  three-sevenths  of  it 

®'  '^fc.llS.I''®^  hurdles  are  so  placed  as  to  inclose  200  sheep,  and  with  twft 
hurdles  more  the  field  may  be  made  to  hold  400;  how  is^hSs  to  be  done ? 


Jfentteman  who  owned  four  hundred  acres  of  land  In 
the  form  of  a  square,  desired  to  kern  100  acres,  also  in 
the  form  of  a  square,  in  one  corner,  and  divide  the  re- 
malnder,  a  b  cd  «/,  equally  among  his  four  sons,  30 
that  each  son  should  have  his  lot  of  the  same  shaoe  as 
his  brother's.    How  may  this  be  done?  ""•!'»« 


a 


a 


\l 


/ 


M  r 

1(L  PIae«  ftnir  f%reM  80  M  to  mskd  84, 

Jo  2!"".^.°"°  '' '°  "°'''' "  ""'  ""'  ""'''''»«  '•If  of  It  out  8  atiin  remnlo. 

^  ^^I'lr^^jL^^T''  !?  *"''^°''  '""ff  and  0  inches  wide  be  cut  into  two  such 
parts,  that  when  they  are  joined  together  they  may  form  a  square? 

^*  ^^umlit^^^^  the  accompanying  figure,  one  digit  to  each 
\         SS  ^i"'^?  *"°  n*  T?y  *•'*'  ^^«n  «<i^«'l  vertically,  horizon- 
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^'  '^Vr^'?^^"?' VbeT""^^^^^^^^  « Iba.  .nd  wish  to  p«t 

How  can  this  be  done  so  as  nnt^  i-!     °*^'''7  '"^^^  "''er  one  at  a  time. 

18  In^'*'^  '^'^'^  ****  *'**^°  '^"^  "'^  *'^''*'  °"  "** 

*    °t'*4rcm,8U«;|*„f  a^^^^^^  ^M  stationed  •  small  detachment  of 

FhP!.'"^  ^"«°kMhe  JeSntdlvWed^e^nnV^?*^'"*^  constructel  tem. 
the  centre  one  to  himseff  and  th«  ^w  ♦    i.*"^°*  '=*'™P*'"tnients,  allottlnjt 

findings  men  In  each,  makins  oTn  «-nh'    '"'****  !**'5  compartment,  and 
ever,  went  out,  and  the  Sant  feX^  'T'  '"^"'■J*'-    ^""r  men,  how- 
turned  to  count  his  men  hatltm  ^Im^  ^t?^^^  afterwards  uneasy,  re- 
the  4  men  then  came  back  brfnHnf°'^*?»  ^  '°  ®ac»»  row,  retlreXiln  • 
sergeant  upon  OTlnThirronmnS"!  T^  *""*'*«'•  '"«»  with  him;  aKhe 
perfectly  sStlsfled^^Aftef  he  left  fou^";;fA'""°*«**  "*  b«f«re,  and  re  iJed 
once  more  the  sergeant  en tertni'„.„»   ^°^^  ."«"  ^«ro  Introduced,  and 
counted  but  AndlngX  nS?.t  K«f 'P'^^'i*'''  ^*'?'  «"  ^«»  not  r  |hL 
sooner  had  he  left,  than  fon?  mo??  Jn^f  ^'*'"*   "  ^^^''^  '"w,  he  left.  1n5 
and  once  more  the  sowint  iSne«,^/?h«'"'«  1"'  ™aWng  12  stranfrera^ 
2«°;  Finally  the  12  Kgera  feft.  tJk  5r»lVi?\'"i"*'"**'  ^«  *>'8  satK-' 
andthe  sergeant  counting  Se  more  ri?Fr^^^^^    them  6  of  the  soldier^ 
one  bad  gone  out  or  come  In  a?d  thif  5fA*°  ^^«*'  persuaded  that  S 
How  was  this  possible  ?  '        *™''  ^*''  suspicions  were  unfounded 

19.  Write  down  12  so  that  by  rubbing  out  one  half  7  shall  remain. 
2«>.  Place  the  first  26  nnmbfti*  i  o  o  ^  «  ..     . 

oftheaocompanylnsffire  2;  tht'A;*"''*?  "»«  divisions 
any  order,  I.e..  uDwar§nnt?,^nf '.,****  co'amns  added  in 
amount  to  the  mISo  aJS*  ^°''*°'»'«"^.  ^  diagonaUy,  may 

21.  What  is  the  dlflTerence  betwaan  >,«if  -  ^        ^  L'   I  I  . 

erence  Detween  half-a^ozen  dozen  and  six  dozen  dozen? 

tip  to  the  top  of  the  Sndlcuf/r  ff  te     the  bottom 
to  the  cross  and  then  to  the  St  •  or  fmm  ?i  *l*  i""""*  "P 


0 

deOoo 
0 
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0 


juplled  tbM hSonly  knew K  were LZ..,™''  *'^,^'  ""  "WcVhe 
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ABITHMETICAL  BECREATIONS. 


28i  It  Is  required  to  find  4  aach  weights  that  thev  weigh  any  nambM  of  ootuida 
from  1  to  40.  . 

ST.  In  the  accompanying  figure  it  is 
required  to  fill  seven  out  of  the 
eitfht  fiointa  with  counters  in  the 
following  manner,  1.  e.,  the  count- 
er has  to  start  IVom  an  unoccu- 
pied point,  puss  along  the  line 
and  be  deposited  at  the  other  j-x- 
tremity.  Thus,  in  commencing, 
the  counter  may  start  firom  any 
point,  since  all  are  unoocnpied, 
starting  from  1  tlie  counter  may 
be  curried  either  to  6  or  to  4  and 
there  deposited,  suppose  it  to  tie 
deposited  at  6,  then  the  next 
counter  muy  start  from  any  point 
except  6,  and  so  on. 

2a  A  brazen  lion,  placed  in  the  middle  of  a  reservoir,  throws  ont  water  from 

^!.T',?n'„'\T^'f^  ''''■'*'^/*'''*-    When  the  water  flows  from  iS 
inouth  alone^  it  fllli  the  reservoir  in  6  hours  \  from  the  right  eye  it  fills  it 

ISw'^fr'  fr';™tbe  left  eye  in  8  davs,  and  from  the  foot  in  4  days     In 

^  '^^^''aITa'  '^*'{?^''  po«'n'8"^  Soilth  with  their  sons  Harry,  Tom,  and 
Ned,  had  erch  a  piece  of  and  in  the  form  of  a  square.  Jones'  piece  was 
28  rods  longer  on  each  side  than  Tom's,  and  Brown's  piece  wm  11  rods 
longer  on  each  side  than  Harry's.    Each  man  posseted  68  square  rods  of 

mpecTvS  ?  '^°'  ^'^  *^*  P^"*""*  ''"''  lbt\er  and  son 

A  sea-captain,  on  a  voyage,  had  a  crew  of  80  men,  half  of  whom  were  blat'ks. 
Being  becalmed  on  the  passage  for  a  long  time,  their  provisions  began  to 
fail,  and  the  cuptain  became  satisfied  that,  unless  the  number  of  men  were 
greatly  diininished,  all  would  perlbh  of  hunger  before  th.-y  could  reach 
any  friendly  port  He  tlierefore  proposed  to  the  sailors  that  they  sliould 
Stand  in  a  row  on  deck,  and  that  every  ninth  man  should  be  thrown  over- 
board,  until  one-ha  f  of  the  crew  were  thus  destroyed.  To  this  thev  aU 
agreed.  How  should  they  stand  so  as  to  save  the  whites? 
Direct  a  person  to  multiply  together  two  numbers,  one  of  which  yon  select 
,  and,  unseen  by  you,  to  rub  ont  one  of  the  digits  of  the  product-it  is  re' 

quired  to  tell,  upon  his  reading  the  remaining  digits  of  the  product,  what 
figure  was  rubbed  out.  o     o  ^     «uvu,  nuai, 

88.  It  is  required  to  write  down' beforehand  the  answer  to  a  qnestion  in  addition 
ofaKiven  riumber  of  lines,  you  writing  the  second,  fourt/t,  gitetfi.  &c. 
addends,  and  some  other  person  the  intermediate  ones. 
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UiOAXmiMB. 


FP 


N. 


41 

83 

124 

166 
207 
248 
290 
331 
873 


38 
76 
113 
ISl 
189 
227 
26S 
3U2 
340 


100 
1 
2 
3 
4 
0 
6 
7 
8 
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no 
1 

2 
3 
4 

6 
6 
7 
8 
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000000 
4321 
8600 

012837 
70a3 

021189 
6300 
9384 

033424 
7426 


35 

70 
104 
139 
174 
209 
244 
278 
313 


32 
64 
97 
129 
161 
193 
225 
258 
290 


120 
1 
2 
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6 
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130 
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041393 
5323 
921d 

053078 
6905 

0C0698 
4458 
8186 

071882 
5547 


000434 
4751 
9026 

013200 
7451 

021603 
6715 
9789 

033826 
7825 


079181 

082786 
6300 
9905 

093422 
6910 

100371 
3804 
7210 

110500 


30 
60 
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113943 
7271 

120574 
3852 
7105 
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3539 
6721 
9879 

143015 


041787 
6714 
0606 

063463 
7286 

061076 
4832 
8557 

072250 
6912 


079643 

033144 
9716 

090258 
3772 
7257 

100715 
4146 
7649 

110926 


042182 
6105 
9093 

053846 
7666 

061462 
6206 
8928 

072617 
6276 


001301 
6609 
9876 

014100 
8284 

022428 
6533 

030600 
4628 
8620 


146128 
9219 


6336 


161368 
4353 
7317 

170262 
3186 


176091 
8977 

181844 
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8125 

ma 
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4178 
7429 
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3868 
7037 

140194 
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083503 
7071 

090611 
4122 
7604 
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[  6496 
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6038 
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6942 
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5029 
9017 


042969 
6885 

0S0766 
4613 
8426 

062206 
5953 
9668 

073352 
7004 
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6943 
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(MUM 

»iM3 


4830 
8076 

131298 
4496 
7671 

140822 
3951 


147058 

160142 

3205 

6246 


162266 
6244 
8203 
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1920 
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3316 
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0518 
0994 
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9614 
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8707 

969185 

9661 
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4906 
6447 
6928 
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6888 
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8325 
8803 
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6014 
5495 
5976 
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3131 
3616 
4098 
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6692 
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6663 
7032 
7612 
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5543 
6024 
6506 
6984 
ZjU?  7464 


3711 
4194 


8468 
8946 


1516 
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2464 
2937 
3410 


963835  963882  963929 


4307  4364 
4778  4825 
"    6296 


1663 
2038 
2511 
2985 
3457 


968483 
8950 
9416 
9882 

970347 
0812 
1276 
1740 


4401 
4872 
6343 
5813 
6283 
6752 
7220 
7688 
8156 
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1322  1369 
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970021, 
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963977 
4448 
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6390 
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7735 
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91361 
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970068 
0533 
0997 
1461 
1926 
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2851 
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'960233 
0709 
1184 
1658 
2132 
2606 
3079 
3662 

964024 
4496 
4966 
6437 
5907 
8376 
6845 
7314 
7782 


7894  7942 

8373  8421 

8850  8898  

.  9804  9852  9900 


968716 
9183 
9649 

970114 
0679 
1044 
1608 
1971 
Z434 
2897 


9641I8964I66 
4690   4637 
"~"   5108 
6578 
6048 
6517 


7361 
7829 
8296 


7408 
7875 


959471 I  48 

9947   - 
960423 

0099 

1374 

1848 

^  ^"^ 
27961  47 

3268  47 

3741  47 


7454 
7922 


964212 
4684 
6166 


8343  8390 


»«8763  968810  968866 
9229   9276  9323 


970161 
0626 
1090 
1564 

20181 


9742 
970207 
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1137 
1601 
aOA4 


2481   2527 


9789 
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1647 
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2673 
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14 
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18 
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988772 
7219 

l!S 

8fii59 
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990339 

am 


99im 

1«69 
2I1I 
2S54 
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17 
S196 


988^1 
72 


8604 


99131ft 

i7fia 

22IM 


5284 


9778« 
8317 
8774 


980140 
0594 
1048 
1501 
1954 


9138 

99^^ 
0472 
0916 


9696 


7449 


9779M 
83^ 
8819 
9275 
9730 

980185 
0«40 
1093 
1547 
2000 

^4^ 


9fsisi 

3820 


6121 
6679 

7037 
7495 


6065 
6503 


dihisii 


7til 
7998 
8434 


97S9 


9^7952 
8409 
8865 
9321 

a" 

0685 
1139 
1592 
2045 


6 


9^3405 
3866 
4327 
4788 


s: 

6167 
6625 
7083 
7541 


982497 
2949 
3401 
3852 
4302 
4752 
62U2 
6051 
6100 
6548 


986996 
7443 

7890 

^ 
9227 
9672 
990117 
0661 
1004 


991448 
1890 
2333 
2/74 
32ld 
3667 


mi 

6416 


977998 
8484 
8911 
9366 
9pl 

980276 
0730 
1184 
1637 
2090 


8 


973451  973497 
3913  3959 


4S74 

5753 
6212 
6671 
7129 
7586 


982543 
2994 
3446 
3897 
4;M7 
4797 
5247 
669S 
6144 


987040 
7488 
7934 
838t 


9m 

mj 

990161 
0005 
1049 


991492 
1935 


978043 
8500 

9412 
9867 
980322 
0776 
1229 
1683 
2135 


4420 
4880 
5340 
5799 
6258 
6717 
7175 
7632 


987085 
7532 
7979 
8«25 
8371 
9316 
9761 

990206 
0650 
1093 


991536 
1979 
2421 
2863 
3304 
3745 
4185 
4625 


978089 
8546 
90)12 
9467 
9912 

1>80367 
Ofiiil 
1275 
1728 
2181 


982633 
3085 
3536 
3987 


5337 
5786 
6ffl4 

m2 


•9 


973ii43 
4005 
4406 
4926 
6386 
58<.'> 
6.1U4 
6783 
7220 
7578 


978135 
8891 

9503 
9958 
980412 
Oi67 
1320 
1773 
2220 


987130 
7577 
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9806 
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0694 
1137 


991680 
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a?  IS 
37S-.) 
4ii9 
46<59 
6108 


982678 
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3681 
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4932 
5382 
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7622 
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SOTTAfttS,  0XJBK8,  AND  R60Tfl. 


Ho. 

flqmrt. 

CttlM. 

8q.  Boot. 

OnboBoot 

No. 

Bqatro. 

Onbo. 

8q.  Boot 
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13-7810488 

9-748807 

IP 
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9-708060 

IW 
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10000 
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13-8924440 

0-778996 
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17161 

2248091 

11-4499231 

9-0787M 
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37636 

7301384 

13-9283883 

0-788960 

133 

17424 

2399968 

U-4891293 

9-091643 

IflO 

38029 

7414879 

13-9642400 

0-798890 

133 

17689 

2392037 

11-9329626 

9-104469 

196 

38416 

7929036 

14-0000000 
I4-U3a6688 

5-808786 

134 

ITWW 

2400104 

11-9798369 

9117230 

197 

38809 

7640373 

0-818272 

139 

18229 

2460379 

11-6189900 

9-129928 

198 

39204 

7762392 

140712473 

0-828648 

136 

18496 

2919496 

U-6619033 

9-142963 

199 

39601 

7880099 

14-1067360 

0-838476 

137 

18769 

2971393 

11-7046999 

9-195137 

200 

40000 

8000000 

141421306 

9-848035 

138 

19044 

2628U72 

11-7473444 

9167649 

201 

40401 

8120601 

14-1774469 

9-807766 

139 

19321 

2689619 

11-7898201 

9180101 

202 

40804 

8242408 

14-2126704 

9-867464 

140 

19600 

2744000 

11-8321996 

9192494 

203 

41209 

8369427 

14-2478068 

9-877130 

141 

19881 

2803221 

11-8743421 

9-204828 

204 

41616 

8489664 

14-2828069 

6-8867<; 

142 

20164 

2863288 

11-9163793 

9-217103 

200 

42029 

8610129 

14-3178211 

9-896368 

143 

20449 

3924207 

11-9982607 

9229321 

206 

42436 

8741816 

14-3027001 

9-905941 

144 

20736 

2960984 

12-0000000 

9-24HS3 

207 

42849 

8869743 

14-3874946 

5-915483 

14A 

21029 

3048629 

120419946 

9-2oa..sa 

208 

43264 

8998912 

14-4222001 

5-924993 

146 

21316 

8112136 

12-0830460 

0-265637 

209 

43681 

9123329 

14-40683?^ 

6-934473 

147 

21609 

3176923 

121243097 

9-277632 

210 

44100 

9261000 

14-4913767 

5-943921 

148 

21904 

3241792 

121699291 

9-289572 

211 

44921 

9393!)31 

14-5258390 

5-953341 

149 

22201 

3307949 

12-2069006 

6-301409 

213 

44944 

9028128 

14-5602198 

5-962731 
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22.VX) 
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12-2474487 
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213 

mm 

9663597 
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5-972091 
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12-2882006 

0-320074 

214 

40796 

9800344 

14-6287388 

9-981426 

192 

231U4 

3911808 

12-3288280 

0-336803 

219 

46220 

9938370 

14-6628783 

9-990727 

1A3 

23409 

3981977 

12-3693169 

9-348481 

216 

46606 

10077696 

14-6969385 

6000000 

194 

23716 

3602264 

12-4096736 

9-360108 

217 

47089 

10218313 

14-7309199 

6-009244 

199 

24029 

3723879 

12-4498996 

9-371680 

218 

47624 

10360232 

14-7648231 

6-018463 

196 

24336 

S796416 

12-4890960 

9-383213 

219 

47961 

10503459 

14-7986486 

6-027650 

197 

24649 

3869893 

12-9299641 

6-394691 

220 

48400 

10648000 

14-8323970 

6-036811 

198 

24964 

3944312 

12-9698091 

9.406120 

221 

48841 

10793861 

14-8660687 

6045943 

199 

29281 

4019679 

12-6099202 

9-4i7fl01 
9-428839 

222 

49284 

10941048 

14-8996644 

6-005048 

160 

29600 

4006000 

12-6491106 

223 

49729 

11080067 

14-9331345 

6-064126 

161 

29921 

4173281 

12-6889779 

9-440122 

224 

90176 

11239424 

14-9666295 

6-073178 

162 

26244 

4291928 

U-7279221 

9-491362 

820 

90629 

11390620 

16-0000000 

6-082201 

163 

26969 

4330747 

12-7671493 

9-462096 

226 

91076 

11943176 

10-0.332964 

6-091199 

164 

26896 

4410944 

12-8062489 

9-473704 

227 

91929 

11697083 

19-0669192 

6-100170 

169 

27229 

4492129 

12-8402326 

9-484806 

228 

91984 

11802302 

19-0996689 

6-109110 

166 

27996 

4974296 

12-8840987 

9-499869 

229 

92441 

12008989 

19-1327460 

6-118033 

167 

27889 

4697463 

12-9228480 

9-906879 

230 

92900 

12167000 

19-1607009 

6126920 

168 

28224 

4741632 

12-9614814 

9-917848 

231 

93361 

12326391 

19-1986842 

6-130792 

169 

28961 

4326809 

130000000 

0-928779 

232 

93824 

12487168 

19-2319462 

6-144634 

170 

28900 

4913000 

13-0384048 

9-939698 

233 

94289 

12649337 

19-2643379 

6-103449 

171 

29241 

6000211 

130766968 

9-900499 

234 

94796 

12812904 

19-2970089 

6-162239 

172 

29984 

0088448 

13ll48n0 

9-061298 

239 

99229 

12977870 

10-3297b97 

6-171000 

173 

29929 

9177717 

13-1029464 

9-972005 

£<6 

99696 

1314  ir"8 

lfi<»22919 

6-179747 

174 

30276 

9268024 

13-1909060 

0-082770 

237 

96169 

ISr-LlV.l 

■'  L'»4'"'43 

6-188463 

179 

30629 

9399379 

13-2287066 

5-5f>3446 

238 

96644 

134812,,!.  ^'.486 

6-197104 

176 

30976 

9401776 

13-2664992 

0-604079 

239 

971C1 

isra  'i ,   •  -48 

6-2008?  ■ 

177 

31329 

9940233 

13-3041347 

0-614673 

240 

97600 

r  ■••  <'•■  ".■:*.'  M 

6-214464 

178 

31684 

0639792 

13-3416641 

9-629226 

241 

98081 

iMiluii 

19-9241747 

6-223084 

179 

SS041 

9739339 

13-3790882 

6-636741 

242 

98964 

14172488 

19-9963492 

6-231679 

180 

32400 

9832000 

13-4164079 

6-646216 

243 

99049 

14348907 

19-9884973 

6-240201 

181 

32761 

9029741 

13-4936240 

9-696691 

244 

99936 

14026789 

19-6204994 

6-248800 

'S2 

33124 

6028968 

13-4907376 

9-667091 

245 

60029 

14706126 

19-6924798 

6-267324 

■■33 

33489 

6128487 

130277493 

9-677411 

246 

60016 

14886936 

19-6843871 

6-260826 

'< 

f^SAM 

6229504 

13-0646600 

6-687784 

247 

61009 

19060223 

19-7162336 

6-274300 

11        'I'ji 

«?31629 

13-6014709 

9-698019 

248 

61604 

19202992 

19-7480197 

6-282760 

I'i'i''.     ',^■6 

:'^.>4896 

18  6381817 

6-708267 

249 

62001 

15438249 

15-7797338 

6-291194 

•'.•:7i  m^ 

&S3920S 

13-6747943 

8-718479 

290 

62500 

15620000 

15-8113883 

6-299604 

i ..;;'!  :  Mi 

6644672 

!3-n  13092 

S-r28694 

251 

63001 

15813201 

15-8429799 

6-307993 

.>"3.. 

«79Ue0 

V  i:727l  ft-738794 

292 

6SS04 

10009008 

15-8740079 

6-316300 

' 


tfo. 


Squa 


293  640 

304  640 

309  600 

te?  *» 

307  660 

pa  660< 

l^-^!'  «70( 

2«-»l  (i79l 

36!)  ,i81S 


6969 
7022 
707* 
7128i 
71824 

■Si,-.  I    72361 
|270     7290( 

Si  73441 
3^  73984 
373  74929 
|274  79076 
79629 
76176 
76729 
77284 
77841 


06721 
97344 
97969 
98996 
M28S 


I 


BQXtAHtB,  or  B18,  AHD  ROOM. 


Oub^BootKo.  8qu««.        Oab.. 


MOOO 

MAIS 

00039 

«M36 

66040 

66064 

67081 

fi780O 

tisiai 

68644 

69109 

09098 

70229 

70736 

71289 

71824 

72301 

72900 

73441 

73984 

74929 

79076 

79029 

76176 

70729 

77284 

77841 

78400 

78961 

79924 

80089 

80096 

81235 

81796 

82369 

82944 

83921 

84100 

84081 

80204 

89849 

80430 

87029 

87016 

88209 

88804 

89401 

90000 

90001 

91204 

91809 

92410 

93029 


'  Bq  Hooi.   OubaRMt 


i«i2«77  19-9099737 
Jg«'064l9W3m 
JSSi?'*  WW87194 

ffl!S.XS 

l?i*i«7  10-2172747 


31b  i 

317 
318 1 
319 
320 


18399744 
18009029 
18821090 
1903416.1 
19248832 


16-2480708 
16-2788206 
16-3099064 
16-3401346 
16-3707009 


19469W,  fl.40T219X 

i?'''2.'Il  10-402077« 
»'a2648  10-mm9 


20970824 

20796875 

21024976 

21293933 

21484993 

21717639 

21992000 

22188041 

22429768 

22009187 

2i«900304 

23149129 

23393090 


10-9929454 

10-0831240 

10-0132477 

16-0433170 

100733320 

10-7032931 

107332000 

16-7630946 

16-7928996 

16-8226038 

16-8922999 

16-8819430 

16-9115349 


«gM903  16-94107i3 

23M7872  10-9709027 

""  17-0000000 


24137909 

24389000 

24042171 

24897088 

29103707 

20412184 

29072370 

20934330 

261(M)73 


94249 
94864 
95481 
90100 
90721 
97344 
97909 
98596 


170293804 
17-0587221 
170880075 
171172428 
171404282 
171765040 
17-2040909 
17-2330879 


26403592  17-2^02 
26731)899  17-^  M 
270000001 17-^M81 


27943608 
27818127 
28094404 
28372029 
28692610 


17-3781472 
17-4008992 
17-4355998 
17-4042492 
17-4928557 


»218112  17-6499iS 
^0?«ffl|l7-5-  QM 


S>791000 
30080231 
30371328 
30004297 
30969144 


17-««)8i69 
17-0351921 
17-6635217 
17-6918060 
17-7200491 


6-324704 

6-333020 

0-341326 

0-349004 

6-397861  ,oM 

6300095  321 

6-374311 1322 

6-3820041323 

6-3906761324 

6-3988281325 

6-400958 1320 

0-4150081327 

0-423l08|328 

0-4312281329 

6-439277|330 

6-4473051331 

0-490315  332 

6-403304 1 333 

6-471274  334 

6  479224  335 

6-487194|336 

6-49d069|337 

65029901338 

0-9108301339 

0-5188841 340 

6-A20019I341 

6-9343391 342 

6  9421331343 

6  549912(344 

6-997072|345 

6-5654151 346 

6-573138|347 

6a80844|5«8 

6-0885321349 

6-5962021350 

6-603854(351 

6-611489|352 

6-619I06I353 

6-626705|354 

6-634287|355 

6-6418521 396 

6-6493991357 

6-0509301 368 

0-0044441359 

6-671940|300 

0-0794201 301 

0-0868821 362 

0  0943291303 

6-7017591 364 

6-7091731 365 

6-716570l366 

6-723951 1 307 

6-7313ie|308 

6-738060l369 

6-74W97|370 

6-7033131371 

6-7000141372 

0-7678991373 

6-7701091374 

6-782423  370 

6-789661 1 376 

6-7968.»4|g7 

•no 


99806 
100489 
101124 
101761 
102400 
103041 
103684 
104529 
104976 
105620 
106276 
106929 
107084 
108241 
108900 
109061 
110224 
110889 
111000 
112220 
112890 
113509 
114244 
114921 
119000 
110281 
110904 
117049 
118330 
119025 
119716 
120409 
121104 
121801 
122500 
123201 
123904 
124009 
125310 
126025 
120730 
127449 
128104 
128881 
129000 
130321 
131044 
131769 
132490 
133225 


81584496  17-77&'W88 
aiMMOlS  17-80449.18 
^W74S2  I7  8S29.M5 
^1759  17«60d7II| 
S^«8000  17-88854.33 
33070161  17-9164729 
33380248  17-944.1584 
33698207H7-9722(X)8 
34012224 'l8-00(V»<X)0 
84328125  180277.W4 
34049976  180054701 
34905783  18-0831413 
S2??5S,  "»»07703 


35011^1,8,383571 
3.«>37000'l8lA'V<)(>-il 
80204091  18-I9,M(IM 
36M4308  I8-220Hflr- 
2^26037  18-2482«7e 
g^9704|l8-2756«/5S 

£93aM0  18-3303<)  .S 
^72753  18-3576a!»8 
M014472  18-3847703 

SMi?  ""^nasSo 

2«304000  18-4390889 
•""°""  18-4001&W 
18-4932420 
18-5202592 
18-5472370 
18-5741756 


39651821 
40001088 
40353007 
40707084 
41003020 


I340S9 

130424 

1301011 

130900 

137041 

138384 

139129 

139876 

140629 

141376 

1421291 

142884 


Ml-gffl 

i^OejW  18-0810417 
4^5000  18-7082869 
i^951  18-7349940 
««|««8  18-7616M0 
}^»77  18-7882942 
44361804  18-8148877 
W38876  18-84UW 
45118010  18-867m3 
^««H>293  18-^44^ 

«882712  18-WM879 
1S?§S»  '«W72953 
i«6»6000ll8-9730060 
47045881!  19-0000000 
^7437928  190202970 
^7^1471 19-0525689 
^^644:19-0787840 
^8^129!  19-1049732 
i2^J«»M»'«»265 
fM30803  19-1072441 
49836032  19-183^1 

6W4S409  19-aOTO 
M663000  19-2303841 
S106481I  19-S»13aQS 
61478848  W-Wm? 
»l|?»il7  19-3132079 
«ai3624  19-3390796 
M73437fl  19-3049187 
63157376  19-3907194 

M0l0U8i9-4^f 


6-811284 
6-H|,Sl«a 

6-Hi'W24 

'■  -02771 

I   »  839904 

I  6-8470211 

I  6-854 1 24i 

'  6-801212 

6-»JS2«5 

6M75344 

6-882388 

0-889419 

6-89»435 

6-9ai4tfl 

8-9l(M23 

6<*ir390 

6-924355 

6-931301 
6-938232 
6-945149 
^-952053 
■95804« 
f  ''65819 
(  '72683 
<>  "9.M2 
6  I  ■S6308 
6-&)«^l<»l 
7-O(X»0OO 
7-0()e790 
7-01.1.579 
7-02ai49 
7-027lf>fl 
7-033S,'tO 
70405.  1 
7-0472<>  < 
7-05400. 
7000690 
700737(-, 
7-074044 


7-087341 

7-09,1971 

7- 1005881 

7107194^ 

7-11378M 

7-120387 

7-12e93M 

7-133492 

7-1400371 

7140509 

7-103090 

7159599 

7-ie 

717 

7-lJ.„. 

7-1855M 

7-191S 

7-18 

7-L_ 

7-21  la 

7-2176 

/•; 

7-1 


m 


SQS^S,,  9T7BBS,.AI}i)  MfiW- 


Ko. 


379 
dl80 
Ml 
382 
303 
884 
38S 


887 
388 

aoo 

301 

an 

8B3 

SM 

afts 


400 
401 
402 
#08 
404 
40S 
408 
407 
406 
409 
410 
411 
412 
413 
414 
415 
416 
417 
«L8 
419 
420 
421 
422 


425 
4»7 


S<>u«re. 


Onb«. 


1 
432 
433 
434 
435 
430 

438 
489 

a? 


143641 
144400 
146161 
145924 
146689 
147466 
148225 
148996 
149769 
160544 
151321 
1631Q0 
153881 
168664 
154449 
155236 


159201 

160000 

160801 

161604 

168409 

168216 

164025 

164836 

165649 

166464 

167281 

168100 

168931 

169744 

170569 

171396 

172225 

173056 

173889 

174724 

17ffi61 

17S400 

177241 

178D34 

178029 

179776 

180B25 

181476 

182329 

183184 

184D41 

184D0O 

189761 

186624 

187489 

188356 

189225 

190D96 

190069 

19IB44 

102721 

193600 

tftOffl 


8q.  Boot. 


OabeBoot  No. 


SqokN. 


54439939 
54673090 
85306341 

867^968 
56181887 
56623104 
67068625 
675134S6 
57960603 
66411072 
68663860 
50819000 
88770471 
60290288 
60698(57 
61162084 
61629878 
62099(136 
62570773 
63044798 
6852U99 
64000000 
64481201 
64864808 
65460627 
66939264 
6643IH2S 
66923416 
07419148 


f84179» 

mmooo 

99436681 
60934628 
70444097 
70857944 
71478S76 
71991299 
7ZS1171S 
73084638 
73M0OSO 
74088000 
74618461 
75151448 
75686967 
7622S024 
76765625 
77308776 
77851483 
78402752 
78963589 
9V5O700O 
80068991 
80621568 
81182737 
81746504 
80812875 
82^1856 
88488453 
84027679 
44604S19 
85184000 
8BM«21 


19-4679223 
19-4085887 
19-5192213 
19-5418208 
19««3868 
19-SBB9179 
I8-6214160 
19-6«8827 
1940X3166 
I9rmim 
19-7830829 
19-7484177 
19-7787190 
19-7969^ 
19-8U2276 
19-8484318 
19-874600 
19-88874^ 
19-9848586 
19-94893^ 
19-8749844 
20H)000000 
20:0849844 
a0r0489377 
20^)748599 
aOH)9«7518 
20-1246118 
20-1484417 
20-1742410 


67017813  30-1080099 


20-22X7484 
20-2484507 
20-2731349 
8»2977831 
20-S224014 
20-3460899 
2»3715488 
20-3960781 
20-4205779 
20-4450433 
20-4694806 
20-48)0015 
20-5182845 
20-6486386 
20^5660638 
20-1812603 
20*6156281 
2»6397674 
20»6630783 
20-6881609 
20-7133152 
20-7864414 
207605395 
20-7846097 
20*8086520 
20!8S86667 
2e'8666636 
20'8806130 
20-9046490 
20-0284405 
20*9038268 
20*9761770 
21-0000000 


7-236707 
7*243156 
7-849004 
7'3SS341 
7-«21«r 
7-168482 
7'«74786 
7-881879 

71-393633 
3M894 
306143 

7^12383 
r318611 
'824889 
83;«87 
837334 
'343480 
'349507 
•355762 
•361918 
•368068 
W4188 
•380822 
'386487 
•392542 


•«)4m 
•4l<fm 
■416809 
■42SI914 
•428968 
484894 
441019 
4147034 
•453040 
'459D86 
ISBtm 
-^$99 
#68160 


•488872 
-404811 
•60074: 
'506661 
■512571 

>584365 


■586181 
•541986 
■547842 
■563688 
•569686 
565355 
'571174 


442 
443 
444 
446 

446 
447 
448 
449 
450 
451 
468 
453 
464 
465 
466 
487 
466 
459 
460 
461 
462 
463 
464 
466 
466 
467 

\4eB 

4W 
470 
471 
i472 
K73 
1474 
>475 
1476 
•477 
>i78 
i«79 


'582786 
588679 
594368 
•600138 
605905 
611668 


T 


195364 


Cube. 


Sq.Boot 


OnbeBoot 


U7I36 

iflwas 

I989M 
I9880B 
80I7O!' 
801601 

aopwo 

803401 
804904 
805209 

ao6ii« 

807086 
867936 
808848 
8»764 
810681 
2U600 
3186Z1 
818444 
814368 
816296 

2171^ 

219961 
220900 
821841 
228784 
8287: 

226576 
227539 
828484 
889441 
330400 
881361 


8861! 

»7169 

838144 

88^31 

840100 

241081 

348064 

248049 

244036 

246026 

246016 

847009 

248004 

240001 

280000 

251001 

858004 

868009 

854016 


86350888 
86888307 
87128384 
8818I12S 
«87ie5atf 
80814628 
8081(892 
90618848 
81128060 
81733851 
82840408 
98950077 
98870664 
8*106375 
84818816 
86448993 
8007U13 
86708579 


210237960 
81-0476668 
81*On3070 
31«IB0281 
211187181 
21-1423745 
2M860106 
8ia8862in 
81^SU2084 
81-2867600 
ai-3602916 
81-2887987 
31-8072768 
81^3307290 
21^641068 
31-3775588 
21-:<0093«6 
21-4842868 


97838000  21-4476106 


879781811 

0681U2B 

98868647! 

80607S44 

10054462S 

101194680 

1018476108 


ai-vooioe 

8L-4B41858 
,31-8174346 
21-54D65S8 
21-6688687 
81-5870331 
21-6101828 


102603888  «l-6SS30r7 


10B161700 
108828000 
I044871U 
105154048 
106823617 
106496481 
187171875 
10786M76 
108631838 
IO981530B 
100002238 
110688000 
111884641 
111980168 
112678687 
1U379904 
114084125 
114791268 
116601808 
116814278 
116030168 
117849000 
118S70771 
119095486 
119828157 
120568784 
121367875 
132023938 


21r6664078 
81-6794834 
81-)026344 

at-ns66io 

81-7486638 
31*7715411 
81^7944947 
aV81742«i 
81-8403297 
81-86&2111 
21*8860686 
81-9089038 
81^17m 
31-9&44984 
21-9772610 
22*0000000 
22-0227155 
22-0484077 
3»06a0765 
28'«907230 
S»1183444 
32-13SU436 
a819S5198 
32-1810730 
28*2036033 
22-2261108 
32*2485955 
22*2710575 


183606992 


126000000 
125761601 


127263627 


182768473  22*2934968 


28*3160136 


184261499  88'8383079 


8»360«798 
2i'888D'i93 


186606008  82*4063565 


22^4876615 


1880240641 22*4409448 


7-6mt9 

7t623i68 

7*628884 

7*634607 

7*640381 

7<64t027 

7'651780 

7<667414 

7*663094 

7*668768 

7^4480 

7*680080 

7^85788 

7t89l872 

7*697008 

7t7r'-" 

7*71 

7'71 

7*71.— 

7-729038 

7^730614 

7*736188 

7-741768 

7-747811 

7*753861 

T'7584a8 

7*763836 

7-769408 

7*774980 

7-^780480 

7-786898 

7-791487 

7*790974 

7>802454 

7-6079*^ 

7-813380 

7>618846 

7^824894 

7-8297S5 

7*835169 

7*840685 

7*846018 

7*85M34 

7*866828 

7-862224 

7-8676J3 

7*872994 

7-878368 

7*883736 

7-889095 

7*894447 

7-899792 

7*905129 

7*910460 

7-915783 

7*921100 

7«26408 

7*931710 

7-937006 

7-942293 

7-947874 

7*952848 

7-058114 


Ko. 


S^atirA 


50s 
'506 
1607 
508 
1509 


255023 


ami 

2S8064 
259081 


«10  260100 
all  261121 

512  262144 

513  263169 

514  264196 

515  26S22S 

516  266256 
5!7  267289 
518  268324 
m  269361 
M  270400 
621  271441 

272484 
273529 
274576 
275625 
276676 
277729 
278784 

mm 

^024 


2882^ 
?296 


^600 
293631 
293764 
2948« 


stioaik 

301401 


310219 
311364 
312481 
313000 
314721 
315844 
316909 
318096 
319225 


SQtTARES,  OtJBirS,  AND  BOOTS. 


261121 

242144 

26316$ 

264196] 

26S22S 

266266 

267289 

268324 


m\  25W2a 

«0g   25*36 

ml  atoW 

B  »-» 

MI 

612 

513 

514 

S15 

518 

617 

518 
IS19   _„^^ 

WO   270400 

«2l  271441 
272484 
273529 
274576 
275625 
276676 
277729 


,m787625  22-4722051 
1299^16  22-4944438 
130^843  22-51MW5 
131090912  22-S38855SI 
22-561^ 
22*6831^ 
^;e053091 

i3»»697  22'*ffiS 
135796744  22-67156M 
I36590S75  22-fl936n4 


523 
524 
625 


2sm& 

^-296 


290521 
291600 

293764 
2d48« 
29S9$6 
297025 

— .,  ^209 
««  3003(k 
M9    301401 


137388096 
138188413 
138991832 
13S798359 
140608000 

142236641 

1«0S5667 

143877824 

14470312S 

149931576 

148S83183 

147197992 

1480358891 

l^TTOte 

149721291 

180868768 

i^% 

1S3I30379 


227156334 

22-7376340 

22-7696134 

22-7815715 

22-8035085 

22-8254244 

22-8473193 

22-8691933 

22-8910463 

22-9128785 

22-934^ 

22-9564806 

22-9782500 

23-00000001 

230217289 

230434372 

23-0661252 

23-0807928 

23-1084400 

23'1S00670 


322624 
323761 
32«00 
320041 
327184 
328329 
329476 
330629 
331776 


183250432 
184220009 
186193000 
186169411 
18714B248 
188132917 
189119224 


imKt656  23-18167» 
JJM53  S"17326te 
1M72W72^-194827» 
196590819  23-216S73K 

19834042123-29940^1 
169220088  23-28(»935 


990 
951 
992 
993 
994 
999 
996 
997 
998 


is? 


160989184 

1#71336 
163667323 
164966592 
169469m 


660 
961 


»323807« 
23-3492351 
23-3666429 
23-3880311 

23-4098996 
23-4307490 


310249 

311364 

312481 

313600 

,---  314721 

9g  319844 

[9631  316969; 

S18096 

810223 


166375000  23-49aoraS 

1^196605  23-4946802 
1^12377  23-9199520 
17Wfl464  23-9372046 
170993875  23-9584380 
J2i^»«  23-'}796522 
im»8693  23-6008474 
173741112  23-6220236 
17467687?  23-6431808 


8-041491 
80466031^. 
8-051748  989 
8056886  ""' 
8-062018 
8-067143 
8-072282, 
8-077374 
8-082480 
8-087979 
8-092872 
8-097789 
8-102839  — 
8-1079131906 
8-1129801997 
8-1180411998 
8-1230961999 
8-1281491000 
8-1331871601 
,  8-138223 '602 

8143293 
'  8-148276 
8-193294 
8-198309 
8-163310 
8-168309 
8-l7S30i 
8-178289 
8183269 
8-188244 
8-19SI3  -w 
8-1981791614 
8-2031321619 
8-208082|616 
8-2l3027|617 
8-2179661618 
8-222898|619 
8-2278251 620 
8-232746  621 


33-«084 
339241 
336400 
337561 
338724 


191102976 
192100033 
193100652 
194104939 
199112000 
196122941 


23-8327906 
23-8937209 
23-8748728 
23-8956063 
23-9169219 
23-9374184 
—-.-_„  23*9982971 

190109379  23-9791676 


24-0000000 
24-0208243 
24-0416306 
24-0624188 
24-0831892 
24-1039416 


3410961 

342^ 

S4S306 

34456B 

S49744 

346921 

348100 

349281 

390464 

391649 

362836 

354025 

355216 

358409 

357604 

35S801 

300000 

361201 

362404 


197137368124-1246762 
108159287  24-1493929 


8-218636 

8-286403 

8-201344 

8-296180 

8-301(30 

8-305866 

8-31C604 

8-315617 

S-320386 

8-325147 

8-329954 

8-334795 

8-339991 

8-344341 

8-349126 

8-353909 


20020I62S  24-l>M77«>     a.ima/Aa 


200201629 
201230096 


208297472 
2043S646B 
209379000 
206425071 


208927857 
209984984 
210644879 
211708736 
212776173 
213847192 


24-1887732 
24-2074369 
24-2280828 
24-2487113 

24-^^^ 
24-310«916 


207474688  24-331()501 


24-3919913 
24-3721192 
24-8926218 
24-4131112 
24-4339834 
34-4940389 


364816 


179616000 
176998481 
1779043^ 

ITW^ 


23-8643191 
23-6894386 
23-7065392 
a-7276210 
23-7486842 
23-7^7286 
\2ofwJ6a 
23-8117618 


8-237661 
8-242871 
8-247474 
8-252871 
8-257S6S 
8-26ia49 

8^i904ic_ 


367236 

368448 

3G9664 

370881 

372100 

373321 

374544 

376769 

?r«998 

378229 

379456 

380689 

381924 

383161 

384400' 

385641 


5?^S!»P»<?S766 
216000000  24-4948974 
21708180124-9193013 
218167208  24-9356883 
219206227  24-96605^ 
fflM48884  24-9784116 
M^l??  24-9887478 


222949016 

223648943 

234799712 

229866929 

226981000 

228099131 

229220928 

230346397 

231479944 

232608379 

233744896 

234889113 

236020032 


24^170673 

24-63737tw 

34-6976660 

24-6779294 

24-6981781 

24-7184142 

247386338 

247988368 

24-7790234 

24-7981939 

24-8193473 

24-8384847 

124-8696098 


8-363446 

8-3«" 

8;37^« 

8-387206 
8-391942 
8-396673 
8-401398 
8-406118 

8-4ioc5s 

8-4199421 

8-420246 

8-424949 

8-429638 

8-434327 

8'439010 

8-443688 

8- 

8-4576911 

8-462; 

8-4e7t„ 

8-471647 

8-476288 

8' 


I  ^176659  24-8797106 
^328000  24-8997992 
2g483081  24-9198n8 
3«)641848  24-9^9^8 
241804367  24-8K9 
243970624  24-^^ 

244140625  29-0000000 
240314376  2S'0»9^ 
246«188s!2SH)^ffll 

248898188  SMn^i 
200047000  39.0MaN8 


/ 


f>-..J 


402 


SQUARSfi;  OUBES;  AND  ROOTS. 


1  i 


No. 

Square. 

Oabe. 

Sq.Boot 

OabeRoot 

Mo. 

Sqaare. 

Cnbe. 

Bq.  Boot. 

OatMBoot 

631 

S98161 

261239591 

25-1197134 

8-677152 

694 

481636 

334266384 

26-3438797 

8-863608 

632 

399424 

252435968 

25-1396102 

8-581681 

696 

483025 

835702376 

26-3628627 

S-867849 

633 

400689 

253636137 

26163491S 

8-686206 

696 

484416 

S37163536 

26-3818U9 

8-862096 

634 

401956 

264840104 

261793S66 

8-690724 

697 

486809 

338608873 

26-4007576 

8-866337 

635 

40.<t225 

256047876 

2Sig92063 

8-695238 

698 

487204 

340068392 

26-4196896 

8-870576 

636 

404496 

257259466 

25-2190404 

8-599747 

699 

488601 

341532099 

26-iS86081 

8-874810 

637 

406769 

268474863 

25-2388685 

8-604262 

700 

490000 

343000000 

26-4676131 

8-879040 

638 

407044 

259694072 

25-2586619 

8-608763 

701 

491i0l 

344472101 

26-4764046 

8-883266 

639 

408321 

260917119 

25-2784493 

8-613248 

702 

492804 

346948408 

26-4952826 

8-887488 

640 

409600 

262144000 

26-2982213 

8-617739 

703 

494209 

347428927 

26-5141472 

8-891706 

641 

410881 

263374721 

26-3179778 

8-622225 

704 

495616 

348913664 

26-6329983 

8-895920 

642 

412164 

264609288 

25-3377189 

8-6267<J6 

706 

497025 

350402625 

26-6618361 

8-900130 

643 

413449 

266847707 

25-3674447 

8-631183 

706 

498436 

351£'J5816 

26-5706606 

8-904336 

644 

414736 

267089984 

25-3771551 

8-63561)6 

707 

499849 

353393243 

26-6894716 

8-908538| 

645 

416026 

26R336125 

25-3968502 

8-640123 

708 

601264 

364894912 

26-6082694 

8-912737 

646 

417316 

269586136 

26-4166301 

8-644585 

709 

502681 

356400829 

S6-6270639 

8-9166S1 

647 

418609 

270840023 

26-4361947 

8-649044 

710 

604100 

367911000 

26-6458262 

R-92im 

648 

419904 

272097792 

26-4558441 

8-663497 

ni 

606621 

359425431 

26-6646a<« 

8-^5iSJt; 

649 

421201 

273359449 

26-4764784 

8-667946 

712 

606944 

360944128 

26-6833281 

8-929490 

660 

422500 

274626000 

25-4950976 

8-662391 

713 

608369 

862467097 

26-7080598 

3iS3'i66ii 

661 

423801 

276894461 

25-6147016 

8-666831 

714 

609796 

363994344 

26-7207784 

8-937343 

652 

425104 

277167808 

26-6342907 

8-671266 

716 

611226 

366525875 

26-7394839 

8-942014 

653 

426409 

278446077 

25-6538647 

8-675697 

716 

612656 

367061696 

26-7581763 

8-946181 

664 

427716 

279726264 

26-5734237 

8-680124 

717 

614089 

368601813 

26-7768657 

8-960344 

655 

4^025 

281011375 

25-5929678 

8-684546 

718 

616524 

370146232 

26-7966220 

8-964603 

666 

430336 

282300416 

25-6124969 

8-688963 

719 

616961 

371694969 

26-8141754 

8-968658 

657 

431649 

283693393 

25-6320112 

8-693376 

720 

618400 

872248000 

26-8328157 

8-962809 

658 

432964 

284890312 

26-6516107 

8-697784 

721 

619841 

374805361 

26-8614432 

8-966967 

659 

434281 

286191179 

26-0709963 

8-702188 

722 

621284 

376367048 

26-8700677 

8-971101 

660 

436600 

287496000 

25-6004662 

8-706687 

723 

622729 

377933067 

26-8886593 

8-976240 

661 

436921 

288804781 

26-7099203 

8-710983 

724 

624176 

379503424 

26-9072481 

8-9793Z6 
8-9836M 

662 

438244 

290117528 

25-7203607 

8-716373 

726 

625626 

381078125 

26-9258240 

663 

439669 

291434247 

26-7487864 

8-719769 

726 

627076 

382657176 

26-9443872 

8-987637 

664 

440896 

29276<L<)94 

26-7681976 

8-724141 

727 

628629 

SS4240683 

26-9629376 

8-991762 

665 

442226 

294079626 

26-7875939 

8-728518 

728 

629984 

385828362 

26-9814751 

8-995883 

666 

443556 

295408296 

26-8069758 

8-732892 

729 

631441 

387420489 

27-0000000 

9-000000 

667 

444889 

2%740963 

25-8263431 

8-737260 

730 

632900 

889017000 

27-0186122 

9-004113 

668 

446224 

298077632 

25-8456960 

8-741624 

731 

634361 

390617891 

27-0370117 

9-008222 

669 

447561 

299418309 

25-8660343 

8-746986 

732 

6.S5824 

392223168 

27-0654986 

9-012329 

670 

4489UU 

S00763000 

25-8843582 

8-760340 

733 

637280 

393832837 

27-0739727 

9-016431 

m 

450241 

302111711 

25-9036677 

8-754691 

734 

638756 

395446904 

270924344 

9-020529 

672 

451684 

303464448 

25-9229628 

8-769038 

736 

640225 

397065375 

27-1108834 

9024624 

673 

462929 

804821217 

25-9422435 

8-763381 

736 

641696 

398688256 

271293199 

9028716 

674 

464276 

306182024 

25-9bx5100 

8-767719 

737 

643169 

400316663 

27-1477439 

9-032802 

675 

455625 

807546875 

25-9807621 

8-772053 

738 

64:644 

401947272 

27-1661564 

9H)36886 

676 

466976 

308915776 

26-0000000 

8-776383 

739 

646121 

403583419 

271845544 

9-040966 

677 

458829 

310288733 

26-0192237 

8-780708 

740 

647600 

405224000 

27-2029410 

9-045041 

678 

469684 

311665752 

260384331 

8-786029 

741 

649081 

406869031 

27-2213162 

9049114 

679 

461041 

313046839 

260576284 

8-789346 

742 

660564 

408518488 

27-2396769 

9053183 

680 

462400 

314432000 

26-0768096 

8-793669 

743 

662049 

410172407 

27-2680263 

9-057248 

681 

463761 

315821241 

260969767 

8-797968 

744 

65.'W36 

411830784 

27-2763634 

9-061310 

682 

465124 

317214668 

26-1161297 

8-802272 

745 

656025 

413493625 

27-2946881 

9065367 

683 

466489 

318611987 

261342687 

8-806672 

746 

666616 

415160936 

27-3130006 

9-069422 

684 

467856 

320013604 

261533937 

8-810868 

747 

658009 

416832723 

27-3313007 

9073473 

685 

469225 

321419125 

26-1725047 

8816160 

748 

559604 

418508992 

27-3496887 

9077520 

686 

470596 

322828856 

26-1916017 

8-819447 

749 

661001 

420189749 

27-3678644 

9081563 

687 

471969 

324242703 

26-2106848 

8-823731 

760 

662600 

421876000 

27-3861279 

9-085603 

688 

473344 

325660672 

26-2297641 

8-828009 

751 

664001 

423564761 

27-4043792 

9089639 

689 

474721 

327082769 

26-2488096 

8-832286 

752 

666504 

426259008 

27-4226184 

9093672 

690 

476100 

828609000 

26*2678611 

8-836656 

763 

667009 

426867777 

27-4408455 

9-097701 

691 

477481 

SI9039371 

26-2868789 

8-840823 

764 

668516 

428661064 

27-4690604 

9-101726 
9105748 

692 

478864 

331373888 

263068929 

8-846086 

765 

670025 

430.<J688r6 

27-4772633 

0AD 

JOAAJA 

n.ojAOj  J 

dtmnatnta 

mv.jikM  ivjn 

KT-J 

SOUJJSf 

j:v'Sfiss;aa 

OsrxssTX 

tuo 

OflUSO 

Hi  -asirstriB 

po.  Sq 


1757   67 

758    67 

|769    67 

761    67! 

763  685 

764  683 

765  686 

768    68a 

770  692$ 

1771  S9i4 

1772  6969 
773  6975 

1774  6990 
776  6006: 
17761  6021; 

16037! 
6052i 
60684 
60840 
60996 
61152 
61308 
614651 
6162a 
61779« 
61936£ 
620944 
622521 
S24I00 
S25681 
i30436 
32025 
33616 
35209 
36804 
)8401 
10000 
11601 
3204 
4809 
6416 
9025 
96361 
1249    i 
!864 
1481 
mlt 
721 
344 
!>69 
$96 
225 
i56    fr 
^\^ 
^■"'  mil  s 


SQtJAREs,  CtTBES,  AND  ROOTS. 


Ixo.  Square.       Cube. 


f"  862596 
filBl  604225 
816    668856 

ifllAI  tftoninj' 

«70761 


«37»8093 

435519512 

«7245479' 

f38976000 

ffWllOSl 

442460728 

444194947 

445943744 

447697125 

449465096 

451217663 

452984832 

454756609 

456533000 

460099648 

461889917 

463684824 

466484375 

467288576 

469097433 

470910962 

472729139 

474552000 

476379541 

478211768 

480048687 

481890304 

483736625 

485587656 

487443403 

489303872 

491169069 

493039000 

494913671 

496793088 

498677257 

500566184 

502459875 

504358336 

506261573 

508169592 

510032399 

512000000 

513922401 

515849608 

517781627 

619718464 

521660125 

523606616 

525557943 

527614112 

629475129 

631441000 

633411731 

6353.S7328 

537367797 

639353144 

541343375 

6433384fl6 

645338513 

547333432 

6493S32S9 


27-5136330 
I27-6317998 

27-5499546 
,27-5680975 
127-58^284 
,27-6043475 
|27-6224546 
,27-6405499 
27-6586334 
27-6767050 
27-6947648 
27-7128129 
(27-7308492 
1 27-7488739 
1 27-7668868 
27-7848880 
27-8028775 
(27-8308565 
1 27-8388218 


C''«».   Sq.Boot  OnbeBoot 


!  27-8567766 
""-■-'197 


27-8747.9, 
27-8926514 
127-9105715 
,27-9284801 
27-9463772 
27-9642029 
27-9821372 
28-0000000 
28-0178515 
28-0356915 
28-0535203 
280713377 
28-0891438 
28-1069386 
28-1247222 
^•1424946 
28-1602557 
28-1780056 
28-1957444 
(28-2134720 
,28-2311884 
,28*2488938 
I28-2666881 
,28-2842712 
28*3019434 
28-3196045 
28-3372546 
28-364.S938 
28-3725219 
28-3901391 
28-4077454 
28-4253408 
28-4429253 
28-4604989 
28-4780617 
28-4956137 
28-6131549, 
28-5306S52 
28-5482048 
,23-6667137 
128-5832110 

128-6006993 
28-618l7ao 


»-n3781  820 

9-117793/821 

9-121801 1822 

9-125805 1823 

9-U9806|824 

9-1338031825 

9-J37797J826 

9-J41788|827 

91457741828 

91497571829 

9-153737  830 

9-157714 1831 

91616861832 

9165656|833 

9169622 1834 

9-173585 1835 

9-177544 1836 

9-181500/837 

9-1854431838 

9-1894021839 

9-lP3347|840 

9-197289(841 

9-201229 1842 

9-205164 1843 

9-2090961844 

9-213025 1845 

9-216950 1846 

9-2208731847 

9-2247911848 

9-228707 |849 

9-232619|850 

9-237528|851 

9-240433 1852 

9-2443361853 

9-248234|854 

9-252130|855 

9-256022 1 856 

9-259911 J867 

9-263797|858 

9-267680|859 

9-271559|860 

9-275435I861 

9-2793081862 

9-283178|863 

9-287044  864 

9-29<J907l865 

9-^767|866 

9-2986241867 

9-302477  868i 

9-30632s|869' 

9-310175  870 

9-314019 1871 

9-317860  872 

9-321697 1873 

9-325532|874 

9-3293631875 

9-333192  876 

9-337017  877 

9-3408381878 

9-344657(879 

9-352286|881 
9-aS60»sJ882 


SM    561368000 
574041    653387661 
fi7^   665412248 
fiS    657441767 
*^6    659476224 
^^\  661615625 
SS    «63659976 
S?    «66609283 
^^\  567363652 
^i^l  «69722789 
^^\  571787000 
SM    573856191 
«S    675930368 
«338g    57^)009537 
|95656    680093704, 
«H    582182875' 
^^\  684277056 
Iffi    686376253 
nmttl  S?^80472 

i05600  692704000 


7IM«  S''«77107 
tS  601211684 
7im^  603351125 
TitI^  605496736 
riqf^  607«<«*» 
rffl  609800192 
tS  611960049 
7S  614125000 
Si  6'6295061 
7S    ^^8470208 

Sf    622835864 
731025    625026375 
l^A^l  627222016 
IB*1\  629422793 
S?    ^'628712 
rffl    633839779 
739600    636056000 
IS    638277381 
Im    640503928 
liil^l  642735647 
7S    6-4^«72544 
IS    «47214625 
lis  649461896 
IK    651714363 
7S    6.53972032 
7^i^    656234909 
IS    658511.S000 
Iffi    660776311 
IS    663054848 
IS    665338617 
IS    667627624 
IS    .^9921875 
IS    £2221376 
IS    S^26133 
H^    676836152, 
?72641)  679151430' 

74i^)  681472000 
|I«"i  683797841 
7779241  686128968 


28-6356421 

28-6530976 

28-6706424 

28-6879766 

28-7054002 

28-7228132 

28-7402157 

,28-7576077 

^-7749891 

^■7»23601 

28-8097206 

28-8270706 

28-8444102 

^•8617394 

28-8790582 

'28-8963666 

,28-9236646 

28-9309523 

,'28-9482297 

,28-9654967 

'^-9827635 

,29-0000000 

^•0172363 

'29-0344623 

l.f:^*«781 

»-0688837i 

29-086079r 

SI1032644 

29-1204396| 

29-1376046 

29-1647595 

29-1719043 

^-1890390 

^-2061637 

(29-2232784 

^-2403830 

1^-2574777 

29-2745623 

^•2916370 

^-3087018 

29-3257566 

!29-3428016 

29-3698365 

1 29-3768616 

29-3938769 

,29-4108823 

29-4278779 
,29-4448637 

29-4618397 

,29-4788059 

29-4957624 
,29-5127091 
,29-5296461 

29-6465734 

29-5634910 
,29-5803989 
29-5972972 
29-6141868 
»-6310648 

»-6647939 
29-6816442 
129-6984848, 


9*359902 

9-363706 

9-367506 

9-371302 

9-375096 

9-378887 

9-382675 

9-386460 

9-3902421 

9-394020 

9-397796 

9-401669 

9-405339 

9-409105 

9-41286^ 

9-41.6630 

9-420387 

9-424142 

9-427894 

9-431642 

9-435388 

9*439131 

9*442870( 

9-446607 

9-450341 

9"4frl072 

9-467800 

9-461625 

9-465247 

9-4680661 

9-472682 

9-476395 

9-480106 

9-483813 

9-487518 

9-491220 

9-494919 

9-498615 

9-502308 

9-605998 

9-609685 

9-513370 

9-617051 

9-620730 

9-524406 

9-528079 

9-6317491 

9-535417 

9-639082 

9-542744 

9-546403 

9-550059 

9-553712 

9-667363 

9-661011 

9-564656J 

9-568298^ 

9-571938 

9-6755741 

»o79208 

9-582840 

9-586468 

9-690094/ 


4vv 


SQUARES,  OUBES;  AND  ROOTS. 


No. 


Sqatre.   Cube, 


883 
884 
88S 


891 


894 


897 
898 
899 
900 
901 
902 
903 
904 
90ft 
906 
907 
908 
909 
910 
911 
912 
913 
914 
919 
916 
917 
918 
919 
920 
921 
922 
923 
924 
925 
926 
927 
928 
929 
930 
931 
932 
933 
934 
935 
936 
937 
938 
939 
940 
941 


779689 
781456 
783226 
784^96 


788544 
790321 
792100 
793881 
795664 
797449 
799236 
801025 
802816 
804609 
806404 
808201 
810000 
811801 
813604 
815409 
817216 
819025 


688465387 
680807104 
693154129 
699606456 
697864103 
700227072 
702595369 
704969000 
707347971 
709732288 
712121957 
714516984 
716917375 
719323136 
721734273 
724160792 


824464 
826281 
828100 
829921 
831744 
83S569 
835396 


839056 


842724 
841561 
816400 
848241 
850084 
851929 
853776 
856625 
857476 


861184 
863041 
864900 
866761 
868624 
870189 
872356 
874225 
876096 
87T969 
879844 
881721 
883600 


Sq.  Root. 


72900QO0O 

731431701 

733870808 

736314327 

738763264 

741217625 

743677416 

746142643 

748613312 

751089429 

753671000 

766058031 

768590528 

761048497 

763551944 

766060875 

768575296 

771095213 

773620632 

776151569 

778688000 

781229961 

783777448 

786330467 

788889024 

791463126 

794022776 

796597983 

799178762 

801765089 

804367000 

806954491 

809697968 

812166237 

814780904 

817400375 

820025856 


29-7153159 
29-7321376 
29-74«9496 
29-7657521 
29-7825452 
29-7993289 
29-8161030 
29-8328678 
29-8496231 
29-8663690 
29-8831056 
29-8998328 
29-9165506 
29-933^591 
29-9499583 
29-9666481 
29-9833287 
30-0000000 
30-0166620 
30-0333148 
30-0499584 


30-0832179 


OnbeBoot 


825293672 
827936019 
830584000 


885481  833237621 


30-1164407 
30-1330383 
30-1496269 
30-1662063 
30-1827765 
301993377 
30-2158899 
30-2324329 
30-2489669 
30-2664919 
30-2820079 
30-2985148 
30-3150128 
30-3315018 
30-3479818 
30-3644529 
30-3809161 
30-3973683 
30-4138127 
30-4302481 
30-4466747 
30-4680924 
30-4795013 
30-4959014 
30-5122926 
30-5286750 
30-5460487 
30-5614136 
30-5777697 
30-5941171 
30-6104957 
30-6267837 
30-6431069 
30-6594194 
30-6767233 


No. 


9-993716 

9-697337 

9-600996 

9-604670 

9-608182 

9-611791 

9-615308 

9-619002 

9-622603 

9-626201 

9629797 

9-633390 

9-636081 

9-640569 

9-644194 

9-647737 

9-661317 

9-604894 

9-658468 

9-662040 

9-666609 

9-669176 

9-672740 

9676302 

9-679860 

9-683416 

9-686970 

9-690621 

9-694069 

9-697615 

9-701158 

9-704699 

9-708237 

9-711772 

9-716305 

9-718835 

9-722363 

9-725888 

9-729411 

9-732931 

9-736448 

9-739963 

9-743476 

9-746986 

9-760^^ 

9-763998 

9-767600 

9-761000 

9-764497 

9-767992 

9-771484 

9-774974 

9-778462 

9-782946 

9-785429 

9-788909 

9-792886 

9-796861 

9-799834 


Square. 


942 
943 
944 
945 
946 
947 
948 
949 
950 
951 
962 
953 
954 
995 
956 
957 
958 
969 
960 
961 
962 
963 
964 
965 
966 
967 
968 
969 
970 
971 
972 
973 
974 
'975 
976 
977 
978 
979 
980 
981 


984 
985 
986 
987 
988 
989 
990 
991 
992 
993 
994 
995 
996 
997 
998 
999 
1000 


887364 
889249 
891136 
893029 
894916 
896809 
898704 
900601 
902900 
904401 
906304 
908209 
910116 
912029 


Cube. 


Sq.  Boot. 


OnbeRoott 


915849 
917764 
919681 
921600 
923921 
929444 
927369 
929296 
9312-25 
933166 
936089 
937024 
938961 
940900 
942841 
944784 
946729 
948676 
950625 
952576 
964629 
956484 
958441 
960400 
962361 
964324 


968256 
970225 
972196 
974169 
976144 
978121 
980100 
982081 
984064 
986049 
988036 
990025 
992016 
994009 
996004 
998001 
1000000 


?r™"^ 


839806888- 

888561807 

841232384 

843908625 

846590536 

849278123 

851971392 

854670349 

857375000 

860085391 

862801408 

865523177 

868250664 

870983876 

8737228J6 

876467493 

879217912 

881974079 

884736000 

887503681 

890277128 

893056347 

895841344 

898632125 

901428696 

904231063 

907039232 

909893209 

912673000 

919498611 

918330048 

921167317 

924010424 

926869375 

929714176 

932574833 

936441352 

938313739 

941192000 

944076141 

946966168 

949862087 

962763904 

965671626 

958585256 

961604803 

964430272 

967361669 

970299000 

973242271 

976191488 

979146657 

982107784 

986074875 

988047936 

991026973 

994011992 

997002999 

1000000000 


30-6920189 

30-7083091 

30-7246830 

30-7408923 

30-7671130 

30-7733661 

30-7896086 

30-8058436 

SO-8220700 

30-8382879 

30-8544972 

30-8706981 

30-8868904 

30-M30743 

30-9193497 

30-9354166 

30-9515751 

30-9677251 

30*9838668 

31-0000000 

310161248 

310322413 

310483494 

310644491 

310805405 

310966236 

31-1126984 

31-1287648 

31-1448230 

31-1608729 

31-1769145 

31-1929479 

31-2089731 

31-2249900 

31-2409967 

31-2569992 

31-2729919 

31-2889757 

31-3049517 

31-3209195 

31-3368792 

31-3528308 

31-3687743 

31-3847097 

31-^)06369 

31-4169661 

81-4324673 

31-4483704 

31-4642694 

31-4801929 

31-4960319 

31-9119025 

31-5277655 

31-9436206 

31-9994677 

31-5793068 

81-9911380 

31-6069613 

31-6227766 


802804 
806271 
809736 
813199 
816699 
820117 
823972 
827029 
830476 
833924 
837369 
840813 
844294 
847692 
891128 
894962 
897993 
861422 
864848 
868272 
871694 
879113 
878930 
881949 
885397 
888767 
892179 
899980 


902383 
909782 
909178 
912971 
919862 
919361 
922738 
926122 
929504 
932884 
936261 
939636 
943009 
946380 
949748 
953114 
966477 
950839 
963198 
966555 
969909 
978262 
976612 
979960 
988305 


993329 
996666 
10-000000 


9 


ANg 


2.  S 


3.  M 

4.  4J 

5.  $( 

e.  77 

7.  60 

8.  46 

10.  69 

11.  -84 

12.  67( 
18.  60^ 

14.  IOC 

15.  -OOi 

le.  mn 

1 

Fox 
d 
a 
Ij 
/] 

18.  in 

19.  717 

20.  DOC 

21.  333, 
25.  $3-7i 


1.  $1802 

2.  $1395 

3.  3649^ 

4.  S6851 
6.  27424 

6.  27163 

7.  95040 
9.  32704 


OabeRool 


802804 
806271 
809736 
813190 
816669 
820117 
823572 
827025 
830476 
833924 


840813 
9*844254 
847692 
861128 
864662 
867993 
861422 
864848 
868272 
871694 
875113 
878630 
881946 
886357 
888767 
892176 
896680 


9 


902383 
906782 

mtm 

912671 
915962 
919361 
922738 
926122 
929604 
932884 


939636 
943009 
946380 
949748 
953114 
966477 


963198 
966656 
969909 


976612 
979960 


1-993329 
1-996666 
10-000000 


ANSWEBS  TO  MISCELLANEOUS  EXERCISES. 


2. 


EXBROTSB  8. 


3. 

4. 
6. 

e. 

7, 

8. 

10. 

11. 
12. 
18. 
14. 
15. 

le. 


18. 
19. 

20. 

21. 
25. 


seveuty-eight  thousand  /in7hunSlii'''°'/i''  ^"^^'"^  *^^ 

Five  quadrillions  nine  hundred  trim.     ^""^  ^°"^- 

four  billions  sixty  S^'^  Z'^l'^^Z'^^'^'J''''^''^ '''^^ 

Jhousand  six  hundred  and  fn,  J  A^i^^J^f ''*^'  *«d  aixtv 

MVDOCLXIX  hundredths  ofmillionths,  ^ 

429860000. 

T7991. 

606000070016-000009 

46978900.  *  ^ 

69'800468.  1 

•8439. 

678900000. 

604329860000000 

•oo'^^^^^^^^^^ 

Four  quintillions  four  QuadrillJn  "^5  ^""^  ^^^'y- 
dred  billions  sLvJhrsandfrr^*^'?  hun- 

and  one  trillion  ten  Sn  /     u^"°*^''®^*'»d  thirty-two 

lion  forty  thouslnd  fivrhuZ^^^^  '"^'^^  ^^' 

trillionths.  hundred  and  six  hundredths  of 

^7|  cordg.  *^ 

7l7cords  91  cubic  feet. 

333,  1909,  and'lOOOOOl         ^^^^^^^^'  <:'I>XLMV0DXLIV. 
$3-76^^,  $24-58i,  7l§,  ind  $757-47iJ. 


1.  $18029304. 

2.  $13999999-73. 

3.  36497318. 

4.  35837536. 

5.  27424600. 

6.  271633. 

7.  9604000. 
9.  327040000, 


EXBROISB  17. 

I  la  grs. 

I  *v.    xv^oji-gyy2536 

11.  78990  bushels.  ' 

12.  $64-9». 

13.  9032  yds.  3  ^w.  2  na. 

14.  1037967601-5.     -      ** 
16.  $16444-960^. 


406        ANSWEBS  TO  MISOELLANEOTJS  EXERCISES. 


EXBBOIBI  22. 


1.  $34736-8421. 

2.  $30634-9206. 

8.  3308  dys.  or  9  yrs.  20  J  dys, 

4.  $32. 

5.  $13t. 

6.  $108. 

7.  Hb"' 

8.  $29. 

9.  429|^. 


•578  oz. 
60|. 
250  lbs. 
10-157. 

2  bush.  1  pk.  1  gal.  2  qts. 
l^f  pts. 


10. 
11. 
12. 
13. 
14. 

15. 

16.  267  days  7i|H^  hours. 


EXBROIBB  23. 


1.  789641420714. 

2.  Sixty-seven  millions  eight 
hundred  and  thirteen  thou 
sand  four  hundred  and 
twenty,  and  twenty-one 
million  |  thirty  thousand 
and  forty-six  billionths. 

Seventy-two  millions,  and 
seventy-two  billionths. 

One  billion  one  million  and 
one  hundred,  and  ten  tril- 
lion ten  million  and  one 
tenths  of  quadrillionths. 

8.  DOCIX,     MVOCOLXXVI, 

MXOMXCIX,  LXXXVMIV, 

MMMCMXLVMMDXOVI. 
4.  53973  lbs. 

6.  £3  18s.  ll|d.  g, 

e.  10837  yrs.  119  days  Tftours. 

7.  $2919-50T6if. 

8.  $123-77. 

9.  520006002048-000000006016. 

10.  1  acre  1  rood  3  per.  4  yds. 
5  ft.  11  in. 

11.  $12268-30.' 

12.  54  years  19  weeks  3  days 
Id  hours  33  minutes. 

18.  741000000,   -00741,   741000000, 

-000000741,  -000000000741,  -00741, 
and  741. 


14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
81. 
32. 
33. 
34. 

35. 
36. 

37. 
38. 
39. 
40. 


•0331632. 
475#^f  hhds. 
$6760. 

IIH- 

58  acres. 

$0-601.      t 

$37. 

3  lbs.  0  oz.  14  dwt.  13}  grs. 

29  acres  0  roods  21  per. 

14  yds. 

15  lbs.  4  oz.  1  dwt.  14  grs. 
$3890-381. 

1032694. 

16800. 

$360-15. 

$247-95. 

$132082. 

169-49. 

$79-99-1^ 

$59-85. 

$532-12i. 


COOCOCDOOIX. 
-56218-f. 

1869696969-69. 
$1713-34. 
$21-1433. 
236|^f.      , 


EXBROISB  40. 


2.  27536  miles   1  fur.   21  per. 

0  yds.  1  ft.  6  in. 
9.  96. 


4.  500313  octenary  and 
20222133  quinary. 

5.  1243994-98275, 


15. 


AMWBBS  TO  MBOJSlMMom  KUKOISM.        407 


10 - 

11.  See  Table,  pag«  125. 

12.  $2689-61  J.     * 

13.  27. 

14.  See-Recapitulation  XL  VIII 
Dair«  fit  * 


6.  LXXMXODXXIII  and 

OOXXXMVDLXVII. 

7.  277200. 

8.  See  XL  VIII  Recapitulation, 
oec.  I    page  57.  ia    a    -t, 

0.  642762977065601-1  '  ®®°  ^®'.r 

hundred  billions  one  hun- 
dred millions  two  hundred 

thousand  four  hundred  and 
one,  and  seventy  thousand 
four  hundred  and  two  tril- 
lionths. 

^ mirf,-"^  *"^  »thirty.four 
quadrillions  nine  hundred 
trillions  one  hundred  and 
one  billions  one  .hundred 
thousand  and  one  hundred 

ft    **^?.  hundred  million  26    l02q  ar 
^entythousa^ 

Four  quadrillions  wven  hun- 1-'  -??i?:^^^.^694. 
dred  trillions  twenty  thou- 
sand and  seven,  and  two 
hundred  and  seventy-tiirht 

17   ^Jo^^o'n'^^^^^^trillionths. 
17.  i;2272  Os.  3id. 


IQff/ff 


18.  2»X53x3X23. 

19.  87  ft.  1'  I'f  3///  Qf,„ 

20.  -011436. 

21.  16383. 

22.  4096. 

24.  336960. 

25.  Child's   share,  $l79-41vV- 

woman's,  $3l8-82W;mffl 
$1794-12-A.. 

26.  1023  and  512. 


29.  722487-0873859. 

i'.V'  ^'  ®»  14»  19»  28,  38. 
lok.^'  133,  15^  266,  '532; 

32-  82T^yardB. 


BXKBOISB  63. 

l;|iV.,^,A,and^.        1 10.  14^^  ,,,  ^^, 

4.  T^.  12.  $28387-06*. 

6.  Gave  away  f»  and  kent  xi.    J5*  J^^^t  basheli, 
6.  1^^.  ^  "  •^^  ^«Pt  H.  14.  1  and  1^^^. 

"   * -  '16.  3H  bushels. 

1 A       1 


7.  $21299^J. 

8.  Longer  part  72   fttt  and 
shorter  part  64  feet. 

9.  10S8T*/iy  acres  J  $13219-681. 


1.  -8. 

2.  I 


SZIROISB  77. 


16.  \. 

7?'  S^'^  ^o**  3fji. 

19.  $I333-33jj;^ofthewhole. 


•4  445566  7  7f, 


3.  4  days  17  hours  56 


6.  166 


30  sec 


min.      6. 


•85981270094, 
^39157196 


mile. 


8.  l»ow«rooJsiape,.3jyj, 


408 


AN8WEB8  TO  MISOBLLANEOUS  XX1BGI8I8. 


e.  nil  and  IVtf. 
10.  26-7837428671. 


14.  l3'^UM3p. 

16.    3,  3,  i,  4,  1,  an4 ,?, 


11.  71-86193. 

12.  11-646  oz. 

13.  76^  yards. 

ExxBOi^s  78. 
2.  702O000O7O3OOl7:O0OO00O0O,40QpP76. 


16.  476-66028119. 

17.  9. 


8.  1017116666-6. 
4.  2i. 

6.  6044  bricks. 

7.  Ill  sq.  ft.  0'  t'<  7f"  4/"(6""' 

8.  12225  bush  2p}caQ  gal  2  qts. 


10.  20790. 

11.  1875M2  and  2049161. 
IB.  66. 

13.  1  day  23  hours  24  min.  34JJ 
seconds. 

14.  19860  lbs.  2  oz.  9i  drs. 
16.  $168-76. 
lO-  f ,  if,  HH,  and  ^U 


17.  7040000,  •0000704,  70400000^000,  ^00000000  704.^0000  704 
7-04.  ' 


18.  -imh- 

19.  Man's  share=je66  Os.  4id., 
woman's  srjess  Os.  2|d., 
child's        =rjeil  Oa.  OJd., 

20.  lao^J^o. 

21.  1,2,3,4,6,  6,9,10,12,16, 
18,  20,  26,  27,  30,  86,  45, 
60,  64,  60,  75,  81,  90,  100, 
108,  135,  160,  162,  180, 
225,  270,  300,  324,  406, 
450,  540,  676,  8.10,  900, 
1350,  1620,  2:025,  2700, 
4050,  8100. 

22.  117. 

23.  Lunar  mont]^=29  days  12^ 
hours  44  min.  3  s^cc^nds. 
Solar  year=366  days  6 
hours  48  min.  48  seconds. 


24.  18460}ff. 

26.  134062^  lbs.  or  18406^  eals. 

26.  $296-59^. 

27.  24TiV. 
as.  6,%. 

20.  .-^^ 

30.  2>j<ax5. 
81.  65046884  liaea 
32.  $45-59. 
88.  $90-96H. 

34.  3-186988. 

35.  2159§2. 

36.  $21588-90. 

37.  $142-8248. 
3».  293. 

39.  m%  im,  m%  mf, 
m,  im,  Mi*.  •     • 

40.  $103-351. 


1.  2:3. 

2.  $479-30f. 
8.  

6.  53ee3'!l^^duodemrv.    120143l3i!*>^/7«*nfl«i. 


IIXBBOISB  89. 

4.  Greatest  21:27;  least  9:13. 

5.  57-100555661872493. 


^^WM*^**^^ 


anil 


4.  846-3 
12.    7449] 

•0007 
18 . 

14.  Binarj 
nary 
nary  4 
tenary 
Duode 
248832 


7.  «'57062  oz.  *"^ 

10.  1  bush.  2  pk.  0  gall  Qt        ,^J-  ^\{  ^m  ^^' 

11.  n:  8;  88:176:  17  . VI;.    J^.  y^^Vy. 
23- 11;  6;7andfl«    1?.*'^®-  ^2. 

,,     1173:616.  '"'^^^ -1^6 '10.  fiOB. 

ia.|^ercent.  '         |J;  ;026856699989+. 

23.    764876837   «i,„ary,.    loom^n.^'^^^^^  "'"es. 

*«•  84gi  |aO.  1,  2.3.4.  fi«   ^  .   ,.    .. 

4".  48. 


a1:  IwtjJ"""*- 


70'    75'  ^h  ^^'  ^^'  60/63 
350,    420     4fin     rok'    ^^^' 

32.  itf^Frr^'^^^^^^^^^^  ^^^^^omau's,  $88.9011,, 

34»  104:6.  *  ^-  37.  236^,.  . 

95.  71  miiea  5  fq^.  34  „.'  ,38.  70  goats, 
y^rdf,  *^    "**  P®*^-  3  39.  200. 

EXBROISH  92. 
1.  7020400000,  7-0204  70-204  ,    » 

•0000070?04.    702n.J       t'     S-  6:7:    9-13.  ka  •  *«, 
•00000070204         ^'    *"^     «•  $2070-35^3    '  ^^ '  ^2'* 
.    J.  6704866.561.  7.  They  have  ione  • 

».  ^399  19a.  Uma.  |-  ff  ^31.3li. 

4.  84e-37am7.i  10:  k^^^^^^'  ^^'  ^"^  ^Vr. 

la.    744916400000:    7.449ifi.,  '^J:  12May8.       . 

13.  :!:::::^^4»i64,.  UaitT'  •^^°^o«ooooW64,.  744a.i64,. 

14.  Binary  63  a«d  82.  Onater  1^^*  ^' ?» 3,  4,  6,  8,  9  12  ia  lo 

nary  4095  and  1024    1  2^'  2^»  3?,'  36   48  '  nl'  i5 

nary  46665  anS  mt'  ot  It  ^^   ^08,  liif^lMP 

tenarv  2«9i>io  -_Vi  -»- "^-f  288.4.99   *c^/ Ai.^^*^' 216, 

]>^odWy'T98T9y'l^^^^^  ^20^207'"-'°°*' "28. 
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18.  $127 


^789966677748866. 


3M9Ur, 
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1. 

2. 

8. 

4. 

6. 

6. 

7. 

8. 

8. 
10. 
U. 
12. 
18. 

14. 
15. 

16. 
17. 
18. 
10. 

84. 


7000090000010-000000(Ma00006. 

A,  $1639'32i ;  6,$1628-2H; 

0,  $1437.31^  ;D,  $1584-95. 

13^ 

$1497803819-4444. 

83160. 

361  7'rs.  10  m'ths.  26  days. 

40-38. 

33943  lbs.4  oz.8dwt.l4igrs. 

2. 

129|. 

3. 

24. 

A,    $384-47;   B,   $291-07; 

0,  $221-80. 

136|f  lbs. 

•1S6229. 

530-00121864506. 
$785>A-29. 


81000. 


20.  5456640. 

21.  They  have  none. 

22.  A,  $3492-06  ;  B,  $4761-91 ; 
0,  $6746-03. 

23  A,  i:i67i|;  B,  £mU', 

0,  £93^»,. 
24.  2-^ff  hours. 

26.  LXXMVCMXXXVIII    and 

XVMMCDXCVMMKDCLXXIX. 

26.  1st  gets  792  loaves;  2nd| 
594;  3rd,  924. 

27.  72,  18  and  54  lbs.,  or  24,  96, 
and  96  lbs.  respeciively. 

28.  $3725-764. 

29.  24010-23. 

30.  $4803-5064. 

81.  5739-29    yds.      Gain   25i 

per  cent. 
33.  «— 

38.  $126-12. 


■2*886057;     1-290035;     3-051153,     1-449736; 
4-698970  ;  2*182129  ;  0-909217. 


4-812913 ; 


86. 
86. 
87. 
88. 
89. 

44. 

46. 
46. 
47. 
48. 
49. 


40.  $460-0034. 

41.  5  yrs.  8  mos.  5  days. 

42.  Amount  $1409-07.     Oom- 
pound  Int.  $595-36. 

43.  10  months  18  days. 

A,  $671-9675;  B,$664-8675;  0,  $636-6875;  D,  $493-6275; 

and  E,  $10  V8. 

Seven  trillions  six  hundred 
billions  two  hundred  and 


^8-^2. 
84  years. 
66*80678  times. 

22992700-72992700. 
$5-482. 


$1372-02898. 

1. 

ll704272374|f|J  octenary. 

•01  and  *5l2345679. 

One  quadrillion  three 
hundred  billions  fifty  mil- 
lion and  six  thousand, 
and  seven  hundred  mil- 
lion eighty  thousand  and 
pil^e  trUlionth?. 


ninety  millions  thirty- 
fonr  thousand  and  seven, 
and  sixty-seven  millions 
four  hundred  thousand 
two  hundred  and  nii^o 
quadrillionths. 

60.  1296. 

51,  33-395  years, 


09. 
08. 
04. 
00. 

00. 

07.  . 
68.  : 

09. : 

60.  i 

61.  i 

62.  1 

63.  2 

64.  a 


66.  2< 

ee,  f  2 

67.  4 

84.  6*i 

86.  $4 

86.  XI 

87.  ^. 

88.  432 
88.  18J 

e 

90.  10, 

97.  llOi 

98.  $36 

99.  28  ) 

100.  28i 

103.  A, 

D 

104.  $12 
106.  10  i 

106.  41  ^ 

107.  4*62 

108.  £4 

109.  4^ 
UO.  I42i 

iio.  1st, 
lie  .Paid 
acr 
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168.  8-6318483. 
00.  •019186118. 


79    an  .^t.i^_    >I 


««.  ^119^. 

«8.  144. 

04.  S8|f. 

««.  8|  daya. 

fiO.  $2469- 71.    ' 

^^'  ^iVf  ^tV  and  2  Ar  I        —  """"  *'"•• 

80,  B  60,  0  70  U?'  t^  ^^' 

B9.  191  and  17763  P**  ^°  *^<*  14. 

eO.  44-997  years.  * 

«4.  Man'6  Blare   -loia.i^.  P®-  ^<'*<"- 


65.  24. 

66.  |2103. 

67.  Great6ft9:l6;lea8tl0;l9; 
comp.  ratio  21 ;  247. 


or  5 
82.  ^. 

88.  fiA  minutes  past  1  o'clock. 


^'  'Tsttlie':'''''''  '-'''''"'  2-113809,  0.196298. 
86.  $4-314.  ,«,    ,  ' 

86.  X  $672  and  Y  $1120.  SJ*  1'  ®^»  ^««»  24f,  32^,  40. 

07.  TgY.  I  *• 

88.  4321.  f  J-  f  PPle  2d.,  pear  3d. 

89.  18|lbs.at4d.;l8fibs.at  w   M75 

90.  10,1i;  2^  ''^  ^''"''  ''P  Il24-and  $1864. 


98.  $3649-3932. 

99.  2«  X  3«  X  7  X  11 

100.  28i.       -^   '  ^  ^^• 


101.  117. 
^^^•62^«^-»83fgaI.,andl46 


104.  $1230-338. 
106.  10  hours. 

106.  41  years. 

107.  4-629  days. 

108.  £4  16s. 

109.  44tV. 

110.  1422-2  lbs. 


Ul.  1st,  -46  inches:  2nd.  .87 
"».  ;  3rd,  -82  in  •   A*h 
3-149  in.  '   ^^» 

112.  71-117. 

113.  $2019-681  ;    $487l.8oq  . 

ill*  a*'^^^'^  2nd.$2760.iof%ilteo*"'5«*«27yrs. 

lie  .Paid  each  workman  $28-661  .[S  ?nl        *  , 

acres;  2d  company.  77U.Vr««     company  cleared  873» 
pef  acre,         ^    ^*  "^  *^^««    cost  of  c  earing,  $8,^ 
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117.  15  and  11. 

118.  $234000, 

119.  132  dam. 

120.  A,  $2180;  B,  $1635;  0, 

$1308;  D,  $1090. 

121.  il,«3,W,  J^msiMI*. 

122.  861H  and  4111^/. 

123.  Sum  £58  Os.  St^gV-d.  j  quo- 

tient 32414-56. 

124.  491tU  yda. 

125.  $214. 

.126.  I'tnSyrs.;  2»d41'9UyrB. 

127.  10, 1^^  perches. 

128.  111104. 

120.  9,  27,  81,  243,  '729,  2187, 

6561. 
180.  91 


181.  804  in.  9634  in.  ia'42Q 
in.  and  30  inchei. 

132.  61  of  each,  rem.  Xl|g. 

133.  $200. 

134.  19  per  cent. 
186.  $1388-888. 

136.  Is.  9d.,  Is.  2d.,  and  "Zd. 

137.  A,  $26  ;  B,  $25  ;  C,  $60  } 

D,  $100. 

138.  057. 

139.  ,3,V;  162/i^;Xm;  AVi 

2308. 

140.  96;   Vl\. 

141.  $89^;  $107^;  $148ij  j 

and$l79^g. 

142.  $15009-84. 

143.  m,   m>  ^^h  and  €3^5 

35  and  86905. 

144.  36i  days. 


jt/^i       /fri^f  rt/^ci^     /7*-tr  e'c-f  -d>// 1  /^ 


')-.  ■ 


N 


diiyf 

exprj 

Norn 

Blve 

of  th, 

We  Ik 

Itii 

and  it 

wants 

long  i\ 

theAi 

Normi 

Woi 

into,  a 

This 

countr 

iJlustrj 

Riiiai  I 

Author 

to  a  let 

The  pn 

adaptat 

instead 

as  to  wl 

once  thi 

with  a 

cheerful 

.  W«j  ha 

absohit(! 

into  Can 

nietic,  c< 

the  Mod 

lion  of  1 

work  wa 

by  the  Ir 

to  abbrei 

gangster 

£ducatio] 

original  m 

sary.  "  ab 

the  8ubje< 

of  that  del 

as  an  exce 

before  us 

Treatise  oi 

tiai  requis 

yet  coinpr 

the  immeu 

ation  ques 

pile  studen 

It  to  super 

ject  at  prea 

are  glad  the 

County  Set 

Mr.  Sang 

matched— r 

ii  combinea 

makeayoui 

Jedgeathis 

branch  of  ki 


»»nt.  <.rth;™',te«V''r '"''«"  """h"  Sort  Ji/s'fii ""«''»". 

^»  ilUV;^r^  °'»"™h«°«K°ff,!f  ''^"^^  ""'fMoTo  Jul- 


-■-  "  Bicmer  or  Joss  Mf«..r  j     ii."™"*"'"' '"" 

tecs'?; '?r^~l"n%^^^^^^ 


^ffi  'i^ei?  S«'^"3  .^Kfe£E  F~f  ?"»C".? 

&  tt--e\lS  ^\-K%f  SUt^^ 


"'Wiiri  workbTS  ""  <"•  "">»"  i«e,  from  lC„™''"''"'''"«»'«'e'>t  o 
»"»,  "  ataidoned  S'Vl'"?  >°  many  ^alStim^.Mrf  .^S"""""'*""""  of  tli 


of  th.aXnmn.tto"''?^'''  '">1"°>«  "  hi™  io  J  tTG-fe"'",  '•'"-.Set 
•»  M  "icelleiTt  Shir inT  """i''"'"  wof  Mr  teS^.^'.''  ">V'"«I' 

the  immense  nranS ,.!?».   ®  deraonstratioa  of  *!,«  ™**.*®'^J  couoisenes* 

Mr.  Sangster's  Knot  ,-a  *!,    r.  ^""^^Tic. -^ra»^  Cjp 

niatched-^'i«L^°°^.  w j;he>8t  Koimr-haa 

ii  combines  bea4iti'ft,i"3"?-^*'^^ti»  matter  "w«''"KfX'i"''°^~*^"°ot  be 
make  ayounrSoS^  .Printing,  stout  binSnJ  wtth  Wh^  recommend  it. 
ledge  at^Wstt2?„J?^«T5  complete  stoSiiT^  m  J£**  *»  wanted  to 

*nowledg^  c«mcompaw  with  it.t'S^^^^  a^&^^9 


lOVELt'S  &SB1ES  OlP  SCHOOL  BOOKS. 


The  undersigned,  having  long  felt  it  would  be  highly  desirable 
to  have  a  SERIES  OP  EDUCATIONAL  WORKS,  PREPARED 
AND  WRITTEN  IN  CANADA,  and  adapted  for  the  purposes  of 
Canadian  Educi&tion,  begs  to  call  attention  to  the  Text  Books 
with  which  he  has  already  commenced  this  series.  These  works 
have  met  with  a  very  general  welcome  throughout  the  Province  ; 
and  the  Publisher  feels  confident  that  the  eulo^iums  bestowed 
upon  them  are  fully  merited^  as  considerable  talent  and  care 
have  been  enlisted  in  their  preparation. 

The  following  Text  Books  have  already  been  published : 

i.  LOVELL'S  GENERAL  GEOGRAPHY,  with   51    Colored 

Maps,  113  Beautiful  Engravings,  and  a  Table  of  Clocks  of 

the  World.    By  J.  Gborgb  Hodgins,  LL.B.,  F.R.G.S. 

[This  Book  is  especially  adapted  for,  and  worthy  of  intro- 
duction into  every  College,  Academy,  and  School  in 
the  British  Province. 

I^^Parents  should  see  that  it  is  in  their  children's 
handst 

2.  NATIONAL  ARITHMETIC,  in  Theory  and  Practice,  adapt- 

ed to  Decimal  Currency.    By  J.  H.  Sangstbr,  Esq.,  M.A. 

3.  KEY  to  ditto.    By  the  same. 

4.  ELEMENTARY  ARITHMETIC,  in  Decimal  Currency.    By 

the  same. 
6.  NATURAL  PHILOSOPHY,  PART  L,  including  Statics,  Hy- 


6. 


drostatioS)  &c.,  &c.    By  the  same. 


7. 
8. 
9. 


GENERAL  PRINCIPLES  OP  LANGUAGE;  or  the  Phi-^ 
losophy  of  Grammar.  Bj  Thomas  Jaffrbt  Robbrtson, 
Esq.,  M.  A. 

AN  EASY  MODE  OP  TEACHING  THE  RUDIMENTS  OP 
LATIN  GRAMMAR  TO  BEGINNERS.    By  the  same. 

CLASSICAL  ENGLISH  SPELLING   BOOK.      By  G.  G. 

ENGLISH  GRAMMAR  MADE  EASY.    Bv  the  same. 

10.  THE  A«B-0  SIMPLIFIED,  and  Reading  Made  Easy  to  the 

capacity  of  Little  Children.     By  the  same. 

11.  STUDENT'S  GUIDE  TO  ENGLISH  GRAMMAR,  or  the  Way 

to  speak  and  Write  Grammatically.    By  the  Rev.  J.  G. 

.A.RMHTRONA    Af i   A_ 

12.  ELEMENTS  OP  ELOCUTION.    By  J.  Barbbr,  M.R.C.S. 
18.  OUTLINES  OP  CHRONOLOGIC.    By  Mrs.  Gordon. 

14.  BRITISH  AMERICAN  READER.    By  J.  D.  Borthwiok,  Esq, 

The  following  are  in  Press  i 

IK     Ti!L15HnSWTAR.V"    TRTi! ATTSTJ!    OV     AT-nWTlT>A        P- 

Saxostib,  Esq.,  M.  A. 

16.  NATURAL  PHILOSOPHY,  PART  II.    By  the  same 

17.  KEY  to  the  Elementary  Arithmetic.    By  the  same. 


V  8         J^-*.9 


18. 

19,  ] 

The  Si 

20.  I 

21.  T 

22.  T 

23.  T 

24.  T 

25.  PJ 


26.  LI 

27.  KI 

28.  PB 

29.  FR 

ANDO 
tions. 

Mei 
General 
School  J 

Extract 

Tour  > 
have  lon| 

„  A  most 
Aet>.  J)r, 

Such  pc 
nie  to  be  i 

It  will  t 
Jiev.  Br,  j 

The  wor 
dation. — R 

,  The  plan 
W.  Scott. 

The  fairn 
tries  are  (i<^' 
dodgers.  "'^ 

It  seems  t 
of  the  couni 


g^liS^T4S°\^*^««'«>type Platband  • 

20.  The  FIRST  NATm^'r  I'^'''*"^^^"-^^  "" 

21.  The  SECOND  ™^^^,,^00]&  OF  LESSONS 

22.  The  third''  ,^?.««  0^0"^®- 

24.  The  FIFTH  ?J?J«  ditto 

25.  PINNOCK'S   IMPROVFn    T.nr«,        ^^it^o 
^TORr  OF^ffi^^fmON  OF  GOLDSMITH'S 

26.  LENTOS  FVPT  Tor,  '''''^«'  ^^'I>-, 
2^  KlRKHlMlST^T^F^^^fAR. 

28.  |;RE^Ofl  WlTHOUT^^^?o^^^AR- 

29.  FRENCH  GENDERS  f  ^^^7^^- 

tio^H.  Vj^Gk^ i^ ^Sh""^^^^^^^^  CANADA, 

xour  ^ork  on  p  ~~ 

^-  iV.  Tn^tA  """"'  "  «"  S'-'-™.  of  Bd„«ati.n 
tries  I™  H.T_'„  *?*  irapartialitr  witi,  »k.-...  ., .  ,._ 


t 


^t^\.     l^   ^^^-iP^^   X 


LOVELL'd  SIlRIES  tJr   SCWOdL  Booife. 

"  

I  think  the  publication  of  the  work  ought  to  be  regarded  ag 
a  matter  of  sincere  congratulation  to  the  country  ab  laree 
— -ifev.  W.  S.  Darling.  .  *^  * 

Where  all  is  excellent  it  is  difficult  to  particularise,  but  I  may 
state  that  I  consider  the  introductory  part  deserving  of  especial 
commendation.— 7?«t>.  Dr.  Brooke. 

The  classification  appears  to  be  faultless,  the  definitions  con- 
cise and  lucid,  and  the  information  given  in  regard  to  the  deri- 
vation and  pronunciation  of  proper  names  is  very  valuable.  It 
IS  indeed  multum  inparvo,  and  will  doubtless  become  the  stand- 
ard Geography  of  our  Schools.~/iet;.  I.  B.  Howard. 

I  am  really  delighted  that  at  last  a  School  Geography,  almost 
perfect,  is  provided  for  the  youth  of  the  British  North  American 
Provinces. — Rev.  John  Carry. 

^  Your  Geography  is  all  that  can  be  desired;  and,  after  a 
thorough  examination,  I  am  convinced,  from  its  merits,  it  will  at 
once  be  adopted  in  all  our  schools.  It  is  a  marvel  of  cheapness, 
admirable  in  plan,  and  a  fine  specimen  of  what  can  be  done  by 
an  enterprising  and  liberal  publisher.  We  shall  at  once  intro- 
duce it  into  our  School,  as  its  want  has  long  been  felt.— iJev.  H. 
J.  Borthwick,  Principal  of  the  County  of  Carleton  Senior  Grammar 
School. 

I  hail  it  as  the  best  Geography  extant  for  our  Canadian 
Schools.  I  can  give  no  better  proof  of  my  appreciation  of  its 
merits  than  by  introducing  it  immediately  as  the  standard  text- 
book in  our  Academy.—/.  Douglass  Borthwick,  Principal  of 
Huntingdon  Academy. 

It  is  my  intention  to  adopt  at  once  this  Geography  as  a  text- 
book in  the  Grammar  School  department  of  this  Institution  — 
Rev.  S.  S.  Nelles,  President  of  Victwia  Collegt. 

I  shall  be  most  happy  to  recommend  it  to  the  schools  in  my 
superintendency,  as  well  as  to  the  heads  of  families,  and  hope  it 
will  be  patronized  as  extensively  as  it  deserves.— i2«t).  J.  Oilbert 
Armstrong. 

When  it  comes  to  be  known  by  the  puWic,  I  should  think 
it  must  command  a  very  extensive,  if  not  Universal,  circulation 
in  the  Schools  of  British  North  America.— iZet?.  John  Cordner. 

the  plan  of  your  School  Geography  is  excellent.— J2«v.  Dr. 
Leiteh,  Principai  of  Queen's  College. 

So  far  at  1 ,6an  judge,  Lovell's  General  Geography  is  well 
adapted  to  our  Canadian  Schools.— iier.  A.  J.  Parker. 
Ko\£»itiug  work  can  be  held  to  excel  it.— i&».  A>  de  Soia, 


UM,»yi ,  -ii„.  -,a-.^,.^--,    ^1^^^ 


fOKe. 

yarded  as 
aii  large. 

i)iitlmay 
F  especial 

m 

ions  con- 
the  deri- 
able.    It 
he  stand** 

>. 

y,  almost 
American 

>  after  a 
it  -vrill  at 

•. 

leapness, 
done  by 
ice  iatro- 
-iiev.  H. 
Grammar 

\ 

Canadian 
on  of  its 
ard  text- 
ncipal  of 

* 

18  a  text- 
ttttion.— 

r 

>ls  in  my 
i  hope  it 
I  Gilbert 

S 

Id  think 
cnlatioa 
vrdner. 

Riv.  Dr. 

is  well 

(  Sola, 

*  J 


